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October 7, 2003, to provide the public with the opportunity to provide comment on the remedies.
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ﬁ2
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HDPE
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mg/kg/day
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O&M
Ohio EPA
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PCE
pCi/kg
PORTS
ppm
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Act (Superfund Law)
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DECLARATION STATEMENT

SITE NAME AND LOCATION

U.S. Department of Energy

Portsmouth Gaseous Diffusion Plant (PORTS)
X-701B SWMU 1in Quadrant II

Piketon, Ohio

STATEMENT OF BASIS AND PURPOSE

This Decision Document presents the selected remedial actions for the Portsmouth Gaseous
Diffusion Plant (PORTS), X-701B Solid Waste Management Unit (SWMU) located in Quadrant
11, on the United States Department of Energy (U.S. DOE) Reservation in Piketon, Ohio. These
actions were chosen in accordance with the Resource Conservation and Recovery Act (RCRA) of
1976; the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
of 1980 as amended by the Superfund Amendments and Reauthorization Act of 1986; and, to the
extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan

(NCP) and the Hazardous and Solid Waste Amendments of 1984. The remedial actions are
based on the administrative record for this response action. The remaining units in Quadrant [I

will be addressed separately in future Preferred Plan(s) and Decision Document(s).

The PORTS X-701B SWMU is being cleaned up under (1) a Consent Decree between U.S.
DOE and the State of Ohio (1989), (2) a 1997 Administrative Consent Order in which Ohio
EPA maintains the oversight of the day to day activities while U.S. EPA maintains its authority
under CERCLA and RCRA and (3) a 1999 Administrative Integration Order on Consent between
Ohio EPA and U.S. DOE pertaining to certain SWMU s on the Reservation. Documentation for
the selection of these remedial actions are available in the administrative record for the quadrant,

which 1s maintained at both the U.S. DOE Environmental Information Center in Piketon, Ohio,



nand at the Ohio EPA Southeast District Office in Logan, Ohio. The specific documents include,
but are not limited to, the Quadrant I final RCRA facility investigation (RFI) report dated 1996,
the Baseline Ecological Risk Assessment, the Air RFI report, the Background Sampling
Investigation Report for Soil and Groundwater, the Ohio EPA X-701B Preferred Plan, the
Polycyclic Aromatic Hydrocarbon (PAH) Position Paper, the Polychlorinated Biphenyl (PCB)
Position Paper, the Quadrant 11 CAS/CMS Report and other documents including but not hmited

to the Annual Groundwater Report.

SITE ASSESSMENT

Actual or threatened releases of hazardous substances from the X-701B SWMU, if not addressed
by implementing the response actions proposed in this Decision Document, may pose current or

future risks to public health and welfare and the environment.



DESCRIPTION OF THE SELECTED REMEDIES

Ohio EPA’s selected alternative for the soils at the X-701B Holding Pond and Retention Basins
is a modified version of Alternative 3. Alternative 3 consists of Institutional Controls, selective
removal of soil, and containment (capping). Institutional controls include the use of deed and
land use restrictions. The cap shall be engineered to meet the RCRA Subtitle C substantive
requirements. U.S. DOE will consolidate contaminated soil under two caps. Ohio EPA has
determined that re-consolidation of soils is preferable in this instance rather than removal. One
cap will cover the X-701B Holding Pond and the Eastern Retention Basin. The second cap will
cover the Western Retention Basin. Contaminated soils in this area beyond the foot print of the

caps would be consolidated to fit under one or both caps.

Alternative 3 as modified by Ohio EPA will provide the best balance of trade-offs considering
the criteria used to evaluate the alternatives presented in the CAS/CMS report. This alternative
will be protective of human health and the environment in the short and long terms and is
considered permanent as long as the integrity of the cap is maintained. U.S. DOE will
periodically inspect the cap to ensure that it is performing as required. This alternative also will
meet State, Federal and Local Laws and Regulations, be cost-effective, and provide long-term
effectiveness. Specifics regarding the implementation of the remedy will be completed during
the Corrective Measures Implementation Plan (CMI) and the design of the cap. Total cost of this

proposed alternative as modified is $3,000,000.

Ohio EPA’s selected alternative for the X-701B Groundwater Area is a modification of
Alternative 8. Alternative 8 was submitted as an addendum to the CAS/CMS report in January
2003. Alternative 8 consists of oxidant injection, and groundwater recirculation in the western
portion of the plume in the source arca. The primary gdal for injecting in this area is to
eliminate the source of TCE. Oxidant would be injected in those areas to accomplish this task.

Current pumping wells will be incorportated into the designs as needed.

-111-



U.S. DOE will also use the castern horizontal well to inject oxidant into the plume. The purpose
of injecting in this horizontal well is to remediate the portion of the plume which extends

eastward from this well (near the security fence) to the interceptor trench. The interceptor trench
would be operated and maintained until Preliminary Remedial Goals (PRGs) are met throughout

the plume. The total cost of this remedy as selected 1s 43,952,000.

STATUTORY DETERMINATIONS AND REMEDY SELECTION STANDARDS

The selected remedies meet the CERCLA statutory determination because they are protective of
human health and the environment, comply with federal and State of Ohio requirements that are
legally applicable or relevant and appropriate to the remedial actions, and are cost effective. The
selected remedies use permanent solutions and alternative treatment technologies or resource
recovery technologies to the maximum extent practicable. The remedy selected for the
groundwater contamination at X-701B satisfies the statutory preference in CERCLA and SARA
for treatment as a principal element. However the remedy selected for the soil contamination

does not.

The selected remedies comply with RCRA remedial selection standards because they protect
human health and the environment; control the source of releases so as to reduce or eliminate, to
the extent practicable, further releases that may pose a threat to human health and the

environment; and comply with applicable standards for management of wastes.

v
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1.0 INTRODUCTION

The Ohio Environmental Protection Agency (Ohio EPA) has selected remedial alternatives to
address the soil and groundwater contamination at the X-701B SWMU of the Portsmouth
Gascous Diffusion Plant (PORTS) on the U.S. Department of Energy (U.S. DOE) Reservation in
Piketon, Ohio. This decision document discusses the preferred alternatives and summarizes the
unit and site background and findings presented in the Resource Conservation and Recovery Act
(RCRA) facility investigation (RFI) reports, and the corrective action study and corrective
measures study (CAS/CMS). The RFI and CAS/CMS reports and associated addendums present

a full description of quadrant investigations and the alternatives evaluated.

This decision document consists of seven sections besides this introduction. These sections are

listed below.

. Section 2.0 Opportunities for Public Involvement

. Section 3.0 Site and Quadrant Background

. Section 4.0  Risk Assessment Summary

. Section 5.0  Solid Waste Management Unit (SWMU) Descriptions and
Development of Alternatives

. Section 6.0 Summary of Comparative Analysis of Alternatives

. Section 7.0 Ohio EPA’s Preferred Alternatives for Quadrant 11

. Section 8.0  US EPA Concurrence with Ohio EPA’s Preferred Remedy

Appendix I shall provide the Applicable or Relevant and Appropriate Requirements (ARARs) for
X-701B. '

2.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

Ohio EPA relies on the public to ensure that the remedial alternative selected for a site meets the
needs of the local community in addition to being an effective solution to the environmental
problem. Ohio EPA formally presented the Preferred Plan for the X-701B SWMU soil and
groundwater contamination at a public availability scssion and hearing held on October 7, 2003,

at the Ohio State South Center in Piketon, Ohio. Ohio EPA discussed the RFI, CAS/CMS, and

-1-



Preferred Plan. In addition, Ohio EPA answered questions and received comments relevant to
the preferred remedy. Ohio EPA provided public notice about the availability of the Preferred
Plan and other documents related to the X-701B SWMU in order to give the public an
opportunity for reviewing the Preferred Plan. Comments were solicited on all alternatives
summarized in the Preferred Plan and evaluated in the CAS/CMS report. Responses to
significant comments, criticisms, or new data received during the comment period and public
meeting are included in the “Responsiveness Summary” which is attached to this document at
Appendix IV. Public notice is necessary under the National Oil and Hazardous Substance
Pollution Contingency Plan (NCP), Title 40 of the Code of Federal Regulations (CFR), Part 300;
Ohio Administrative Code (OAC) Section 3745-47-12; and RCRA Regulations 124.10 and
124.24.

This decision document presents the selected remedial actions for the X-701B SWMU
groundwater and soil contamination at the US DOE Portsmouth facility. These actions were
chosen in accordance with RCRA, CERCLA, and SARA, and to the extent practicable, the NCP
the HWSA of 1984, and the applicable and appropriate State regulations. The decisions made in

b

this document are based on the administrative record for this response action.

All documents regarding the X-701B SWMU are available at the following locations:

U. S. Department of Energy
Environmental Information Center
3930 U.S. Route 23

P. O. Box 693

Piketon, Ohio 45661

Telephone No: (740) 289-3317

and

Ohio Environmental Protection Agency
Southeast District Office

2195 Front Street

Logan, Ohio 43138

Telephone No: (740) 385-8501

E-mail: maria.galanti@epa.state.oh.us



The selected alternatives outlined in this document arc Ohio EPA’s choices for addressing the X-

701B soil and groundwater contamination problems.

Technical information about the site and administrative record documents can be obtained from

the following individuals:

Maria Galanti

Project Coordinator

Ohio Environmental Protection Agency
Southeast District Office

2195 Front Street

Logan, Ohio 43138

Telephone No: (740) 385-8501

E-mail: maria.galanti@epa.state.oh.us

or

Gene Jablonowski

Project Manager

U.S. Environmental Protection Agency (SR-6])
77 W. Jackson Blvd.

Chicago, 1llinois 60604-3590

Telephone No: (312) 886-4591

E-mail: jablonowski.eugene@epamail.epa.gov

3.0 SITE AND QUADRANT BACKGROUND

PORTS is located near Piketon, Ohio, in the south-central portion of the state (see Figure 1). The
PORTS enrichment facility encompasses approximately 1,000 of the 3,714-acre U.S. DOE
Reservation. The principal process at PORTS is the separation of uranium isotopes through
gaseous diffusion. PORTS began operations in 1954, enriching uranium for use in commercial
reactors and U.S. Navy power reactors. Production of enriched uranium for U.S. Navy use
ceased in 1991. PORTS and all its production facilities are owned by U.S. DOE and have been
leased by the U.S. Enrichment Corporation (USEC) since 1993. The enrichment operation
became private in July 1998. USEC ceased all enrichment operations in May 2001 and the
facility was placed in cold stand by status by U.S. DOE. Other portions of PORTS are leased to

3-



the Ohio Army National Guard and the Southern Ohio Diversification Initiative (SODI). U.Ss.
DOE remains the property owner.

Support operations for the production of enriched uranium included the feed and withdrawal of
material from the primary process, decontamination of equipment removed from the primary
process, water treatment for sanitary and cooling purposes, decontamination of equipment
removed from the plant for maintenance or replacement, recovery of uranium from various waste
materials, and treatment of sewage wastes and cooling water blowdown. The construction,
operation, and maintenance of PORTS required the use of a wide range of commercially
available chemicals. Continuous operation of PORTS since 1954 has resulted in the generation

of inorganic, organic, and low-level radioactive wastes.

For purposes of the RFI, PORTS was divided into quadrants (sec F igure 2). Each quadrant
roughly corresponds to a distinct groundwater flow cell within the primary water-bearing unit
beneath PORTS and has been investigated separately. The X-701B SWMU which is located in
Quadrant II is located in the western portion of the quadrant just north of the X-744G Facility -
(see Figure 3). The Quadrant II RFI was conducted in two phases. Phase I of the investigation
was conducted from February to August 1990. Phase I was conducted from October to
December 1993. All media except air were investigated during the RFI. The final version of the
RFTI report was submitted on September 30, 1996. The Quadrant II RFI report received final
approval from Ohio EPA on September 5, 1997. U.S. DOE submitted a closure plan to the Ohio
EPA Division of Hazardous Waste Management for the X-701B SWMU on November 8, 1994,
which was approved by Ohio EPA on March 21, 1995. The closure plan was withdrawn in
accordance with the requirement of the 1999 Integration Administrative Order on Consent. The
Quadrant Il CAS/CMS report which discusses the X-701B SWMU was first submitted in August
2000. The CAS/CMS Report was approved by Ohio EPA on March 26, 2001. Several
addendums to the CAS/CMS report regarding the alternatives for the soils and groundwater
contamination at the X-701B SWMU were prepared by U.S. DOE and submitted to Ohio EPA in
February 2001, June 2002, December 2002, January 2003, and March 2003.

The X-701B SWMU characteristics as well as the geology and hydrogeology at PORTS are

discussed below.



3.1 DESCRIPTION OF THE X-701B SWMU CHARACTERISTICS

The X-701B Holding Pond and Retention Basins were not investigated as part of the RFI
because they were undergoing RCRA closure. However, this unit is now being addressed 1n the
CAS/CMS report via the requirements of the 1999 Intcgration Administrative Order on Consent
as well as the 1989 Ohio consent Decree. The groundwater contaminant plume from X-701B
SWMU is being addressed as part of the CAS/CMS process. The 1999 Integration
Administrative Order on Consent between Ohio EPA and U.S. DOE provided certain
administrative exemptions to closure requirements in order to unify all PORTS remedial

requirements in a timely and efficient manner.

3.2 GEOLOGY AND HYDROGEOLOGY

The geology (or site soil and bedrock) at PORTS has been characterized through the drilling of
over 1,200 borings throughout the facility. The uppermost geologic layer (called the
“unconsolidated material””) consists of Minford Formation silt and clay and Gallia Formation
sand and gravel. Where undisturbed, the Minford Formation consists of an upper clay layer that
grades into a silt layer. Generally, the upper clay layer comprises two-thirds of the Minford
Formation and consists of strong stiff clay. The silt portion of the Minford Formation is more
permeable but still contains a relatively high percentage of finer clay material. The Gallia
Formation is composed of poorly sorted sand and gravel with silt and clay. Below the Galha
Formation sand and gravel is the Sunbury Shale and then the Berea Sandstone. The Sunbury
Shale generally thins from east to west across PORTS and is generally absent on PORTS’s
western side (see Figure 4). A more detailed description of the PORTS geology is provided in
Section 2.0 of the Quadrant I RFI report and Section 1.3.3.3 of the Quadrant II CAS/CMS
Report.

The groundwater flow system at PORTS includes two aquifers: the bedrock Berea Sandstone and
the unconsolidated Gallia Formation. PORTS also has two aquitards: the Sunbury Shale and the
unconsolidated Minford Formation. The basal silt portion of the Minford Formation is generally
grouped with the Gallia Formation as the uppermost primary aquifer at PORTS. The hydraulic
properties of these units were well defined during the RFI. Groundwater flow maps for the

Gallia Formation and Berea Sandstonc are provided in Appendix A of the Quadrant I RFI report.



4.0 RISK ASSESSMENT SUMMARY

The assessment of potential or current risks from wastes present at the X-701B SWMU in
Quadrant I1 is based on guidance provided by the U.S. Environmental Protection Agency (U.S.
EPA), in particular, the “Risk Assessment Guidance for Superfund” (RAGS) dated 1989 and
“Guidelines for Exposure Assessment” dated 1992. These guidance documents are founded on
well-established chemical risk assessment principles developed for the regulation of

environmental contaminants.

The risk assessment for contaminated areas at Quadrant II consisted of a human health risk
assessment and an ecological risk assessment. The ecological risk assessment was conducted
separately. The initial risk assessment conducted for Quadrant II assumed that no future cleanup
action would be taken and is referred to as the “baseline risk assessment” (BRA). The X-701B
SWMU risks are discussed in the CAS/CMS Report. A description of the risk associated with
X-701B was excluded from the approved RFI for Quadrant II since it was undergoing a RCRA
closure. The methodology used to conduct each step of the risk assessment, starting from the
BRA, is discussed below.

4.1 BASELINE RISK ASSESSMENT
The BRA consisted of identifying chemicals of potential concern (COPC), exposure assessment,
estimation of environmental concentrations, and estimation of human intake. Each of these

activities is discussed below.

4.1.1 Identification of Chemicals of Potential Concern

After data collected during the RFI were evaluated, chemicals detected during laboratory analysis
were retained as COPCs. Data not appropriate for certain exposure pathways were excluded.

For example, soil data for samples collected from greater than 10 feet below ground surface (bgs)
are not expected to apply to the threat of possible ingestion of contaminated soil by children or

adults but are expected to pose a threat to groundwater.



4.1.2 Exposure Assessment
This activity involves the evaluation of potential human exposure to site chemicals through two

basic tasks: characterization of the exposure setting and identification of human exposure

pathways.
4.1.2.1 Characterization of the Exposure Setting
The exposure setting was characterized by modeling or simulating exposure scenarios considered

possible at Quadrant Il under both current and future land-use scenarios.

Current Use Scenarios

. On-site worker

. Off-site resident

. Off-site recreational population
. On-site resident*

This scenario was no longer considered viable after the completion of the RFI report. Stakeholders and
regulators determined it is likely that the area within the security fence will remain industrial and that other
areas within the reservation will be used for commercial or recreational purposes. Areas at the reservation

boundary will still be evaluated as residential.

The on-site worker scenario describes potential exposures to outdoor media at PORTS of a
worker engaged in normal day-to-day activities throughout Quadrant II. The future worker
scenario describes potential exposures to outdoor media at PORTS and includes the ingestion of
groundwater. The recreational population scenario assesses potential exposure to surface water
bodies on the PORTS reservation and to fish and game eaten by local recreational anglers and
hunters. To estimate exposure for both current off-site resident and recreational populations,
significant direct access to media within the boundaries of the unit were considered unlikely.

Exposures were assumed to result from contaminants that could potentially migrate off site.



Future Use Scenarios

. On-site commercial use (evaluated after approval of the RFI and BRA)
. On-site recreational population

. On-site industrial worker

. Off-site resident

. Off-site recreational population

Future use scenarios were developed consistent with reasonable maximum exposure. The area
within the security fence at the Portsmouth Facility is expected to remain industrial in the future.
Areas outside the security fence within the reservation were evaluated under a future recreational

and commercial use scenario.

In addition to the on-site worker involved in normal day-to-day activities, another exposure
scenario modeled under both current and future use conditions involves the on-site industrial
worker. This worker is assumed to be in contact with contaminated media during periodic
intrusive activities such as construction or landscaping. The future industrial worker scenario

describes potential exposures to outdoor media at PORTS and includes ingestion of groundwater.

4.1.2.2 Identification of Human Exposure Pathways

The exposure scenarios discussed above were developed to model or simulate possible exposure
situations at the site including Quadrant 11 and areas associated with the X-701B SWMU. VIt was
necessary to determine the most likely exposure pathways as well. An example of an exposure
pathway is the ingestion of contaminated groundwater by future on-site industrial workers. The
following exposure pathways were evaluated for both the current and future on-site industrial

worker as well as for the off-site recreational population:

. Exposure to groundwater through ingestion of drinking water and dermal contact
and inhalation of volatiles during showering (for future on-site industrial worker
only)



. Exposure to soil through incidental ingestion and dermal contact and through
external gamma radiation from radionuclides present in soil

. Exposure to sediment through incidental ingestion and dermal contact

. Exposure to surface water through incidental ingestion and dermal contact
. Exposure to air through inhalation of vapors and particulates

. Exposure through ingestion of local game contaminated by grazing on land

affected by site operations

. Exposure through ingestion of fish affected by site operations

4.1.3 Estimation of Environmental Concentrations

Concentrations of chemicals and radionuclides in various environmental media from which
exposure may occur were estimated through the evaluation of sampling results and mathematical
modeling. The Quadrant Il RFI as well as the other relevant reports provides detailed discussion

of this estimation.

4.1.4 Estimation of Human Intake

Estimation of human intake involves calculating the amount of each chemical and radionuclide an
individual is exposed to through the various environmental media. Chemical intakes (referred to
as chronic daily intakes [CDI]) are typically expressed in terms of the amount of material in
contact with the body for a certain time period and are calculated as functions of (1) chemical
concentration in soil or water, (2) how often the exposure occurs and for how long {exposure
frequency), (3) body weight, and (4) the portion of a lifetime that exposure occurs. The generic

equation for calculating a CDI (along with example units of measure) is as follows:

CDl = Cx CRx EF x ED
BW x AT

where



CDhlI = Chronic daily intake (milligram per kilogram per day [mg/kg/day])

C = Chemical concentration in soil or water (mg/kg)

CR = Contact rate (kg/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (portion of lifetime over which exposure is

averaged; days)
Variations of this equation are used to calculate air inhalation and radiological exposures.

4.2  TOXICOLOGICAL ASSESSMENT

The toxicological assessment involves identifying adverse health effects associated with exposure
to a chemical or radionuclide and the relationship between the extent of exposure and the
likelihood and severity of adverse effects. U.S. EPA has conducted such assessments of many
frequently occurring environmental chemicals and radionuclides and has developed toxicity
values based on these assessments for use in risk assessments. Further information regarding the

toxicological assessment is presented in the Quadrant I1 RFI and associated report.

43 DETERMINATION OF CLEANUP OBJECTIVES
Cleanup goals for remediation at Quadrant Il were determined through the evaluation of the

following factors:

. Risk characterization
. Preliminary remediation goals (PRG)
. Use of as low as reasonably achievable (ALARA) and best available technology

(BAT) principles

. Groundwater conditions
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. Summary of polycyclic aromatic hydrocarbon (PAH) position paper

. Summary of polychlorinated biphenyl (PCB) position paper
Each of these factors is discussed below.

4.3.1 Risk Characterization

Risk characterization involves calculating estimates of carcinogenic (cancer causing) and non-
carcinogenic risks from chemicals of concern for different exposure pathways. CERCLA requires
keeping cumulative residual excess cancer risks (ECR) within the one in 1 x 10* to 1 x 10 range
for all chemical carcinogenic contaminants (with 1 x 10 as the “point of departure”) and hazard
indexes (HI) of 1 or less for noncarcinogenic contaminants. Cancer risk is defined as the
probability of an individual developing cancer over a lifetime as a result of exposure to a potential
carcinogen in addition to the probability of cancer risks from all other causes. As a benchmark in
developing cleanup goals at contaminated sites, an acceptable range of ECR has been established
of one in one million (1 x 10%) to one in ten thousand (1 x 1‘04). The point of departure or
program goal for risk remaining after a site is cleaned up is 1 x 10 (that is, a one in one million

excess lifetime cancer risk above and beyond risks from other unrelated causes).

The hazard quotient (HQ) is used to determine the severity of noncarcinogenic hazards posed by a
site. The HQ is determined by dividing the CDI by the reference dose (R{D). The reference dose
is the amount of a chemical determined to cause a toxic effect. If the HQ is less than or equal to
1, the estimated exposure to a substance represented by the CDI is judged to be below the
threshold that could result in a toxic effect. An HQ greater than 1 indicates that a toxic effect may
result. To assess the cumulative effect of similar noncarcinogenic substances, the HQs for all

substances being assessed at a site are added, and this result is the HL

4.3.2 Preliminary Remediation Goals

The risks for substances at the X-701B SWMU in Quadrant Il were compared to target risk levels
(PRGs), and general conclusions were made regarding potential risks associated with these
substances. In general, if the risks were unacceptable, remedial alternatives were developed to
reduce potential exposure of human and ecological receptors to acceptable levels. This unit was

undergoing closure under the requirements of RCRA. A risk assessment was not completed and

“11-



therefore is not presented in this document. Based on the levels of contamination in soils and

groundwater it was determined that the ELCR of 10 and an HI of 1 have been exceeded.

U.S. DOE will adhere to RCRA and CERCLA guidance and has also agreed that the initial goal
for each alternative in the CAS/CMS report is to achieve PRGs when practicable. ALARA and

BAT principles will also be considered during remediation.

4.3.3 Groundwater Conditions

Groundwater and surface water monitoring at PORTS began in the 1980s. Since that time,
numerous investigative studies and routine monitoring programs have provided much geologic
and hydrogeologic information. Groundwater monitoring has been conducted in response to
regulatory requirements of the OAC, closure documents, the Consent Decree between U.S. DOE
and Ohio EPA, and U.S. DOE orders.

The Integrated Groundwater Monitoring Plan (IGWMP) is designed to minimize the potential for
conflicts in requirements and to maximize resources for collecting data needed for sound
decision-making. Keeping the intent of the regulatory directives and objectives of various
monitoring programs in mind, the IGWMP is designed to establish all groundwater monitoring
requirements for PORTS. The requirements established for continued groundwater monitoring
for the selected remedial alternatives at the X-701B SWMU will be incorporated into the IGWMP

and will be revised as determined necessary by Ohio EPA.

4.3.4 Summary of the PAH Position Paper

PAHs, a common contaminant at PORTS, are introduced into the environment by both natural
and anthropogenic combustion processes. PAHs are semivolatile organic compounds (SVOC) that
consist of two or more fused aromatic rings and include chemicals such as anthracene,
benzo(a)pyrene, fluoranthene, and naphthalene. PAHs are formed when hydrocarbons undergo

incomplete combustion, such as when hydrogen is consumed in preference to carbon.

The purpose of the PAH position paper was to evaluate and demonstrate that the PAH
contamination at PORTS was similar in concentration to areas outside of PORTS and therefore
not related to site processes but rather resulting from the infrastructure of the Reservation (such as
asphalt roofs, roadways, and automobile exhaust). The PAH position paper was approved by

Ohio EPA on May 8, 1997. Risk goals were developed based on the most current PAH

-12-



information available. The concentrations of PAH contamination were evaluated 1n unregulated

areas (such as along roadways and community parks) as well as residential areas.

The report concluded that many of the elevated detections of PAHs appeared to result from
sources such as tar-covered gravel lots, asphalt roads and parking lots, vehicle exhaust and
possibly air emissions, and runoff from the coal-fired steam plant. The paper also concluded that
areas containing PAHs at concentrations similar to PAH concentrations in nonregulated or
residential areas should not be remediated at this time. Such an effort would not be cost-effective
because these areas would likely become recontaminated. Areas such as drainage ditches,
streams, and creeks will be deferred to D&D. The risk from PAHs will be evaluated at that time,

and the proper remedial action will be taken.

4.3.5 Summary of the PCB Position Paper

The purpose of the PCB position paper, which was approved on September 11, 1997, was to
evaluate the levels and extent of PCB contamination at Quadrant Il and develop a risk goal
protective of human health and the environment. At PORTS, PCBs have been used as cooling
fluids in electrical transformers and capacitors; for heat transfer and hydraulic fluids; as dye
carriers in carbonless copy paper; in paints, adhesives, and caulking compounds; and as sealants
and road coverings to control dust. RFI and baseline ecological risk assessment sampling
activities indicated that at least one PCB compound was detected at 98 of the 1,007 locations
where soil was sampled at Quadrant I. PCB detections in soil appear to be distributed widely
across PORTS. Of the 148 sediment samples analyzed for PCBs during the RFI and the baseline

ecological risk assessment, 28 contained at least one PCB compound.

The PCB remedial goal for PORTS was based on the most probable future land use, which has
been determined as industrial for Quadrant II within the perimeter road. In order to be consistent
with risk goals, the cleanup goal for Quadrant II within the perimeter road is 25 parts per million
(ppm). The 25-ppm goal for Quadrant IT and the X-701B SWMU is consistent for an industrial
site as cited in the Toxic Substances Control Act (TSCA) and CERCLA guidance as well as in the
Federal Register, Proposed Rule, December 1996. Soil at the Peter Kiewit Landfill at Quadrant I
is the only location where PCB concentrations exceed 25 ppm. This soil has been addressed as

part of the remedial activity at the landfill.
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5.0 X-701B SWMU DESCRIPTION

The X-701B SWMU is described in detail in the CAS/CMS report for Quadrant 11 and other
associated documents including but not limited to the Description of Current Conditions for
Quadrant IT 1ssued by U.S. DOE on December 7, 1990.

5.1 X-710B SWMU - DEVELOPMENT OF REMEDIAL ALTERNATIVES
The X-701B Holding Pond, Retention Basins and the X-701B Area Groundwater Plume are
described in the chapters below. Based on the information provided in varying supporting

documents, U.S. DOE was able to provide a wide array of alternatives for soil and groundwater
for Ohio EPA to review.

52 X-701B HOLDING POND AND RETENTION BASINS -

DETAILED DESCRIPTION
The X-701B Holding Pond was an unlined, 200 ft by 50 ft pond used for the neutralization and
settling of metal-bearing wastewater, solvent-contaminated solutions and acidic wastewater. The
X-701B Holding Pond was in use from 1954 until November 1988 and was regulated under
RCRA and as NPDES outfall 001 A between August 1983 and September 1991. Most of the
waste discharged to the pond originated at the X-700 Chemical Cleaning Facility and the X-705
Decontamination Building. From 1974 until 1988, slaked lime was added to the X-701B influent
at the X-701E Neutralization Facility to neutralize the low pH and induce precipitation. This
precipitation caused large amounts of sludge to accumulate in the pond and necessitated periodic
dredging of the sludge. The sludge recovered during dredging was stored in two retention basins
located to the northwest of X-701B. '

The X-701B East and West Retention Basins were unlined sludge retention basins used for the
settling, dewatering and storage of sludge removed from the X-701B Holding Pond. The East
Retention Basin built in 1973, was approximately 220 ft by 65 fi (narrowing to 25 ft wide in the
northeast corner) and was 3.5 ft deep. The east basin was in use from 1973 until approximately
1980. The West Retention Basin was built in 1980, when the east basin reached capacity. The
west basin was approximately 220 ft by 45 ft (narrowing to 35 ft wide in the northern portion) and

was 3 ft deep. The west basin was in use from 1980 until 1988 (see Figure 5).
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In 1989, PORTS initiated a two-phase closure of the unit. As part of the first phase, sludge was
excavated from the holding pond and two retention basins. The sludge was dewatered, placed in
containers and transported to on-site storage. The retention basins were backfilled, graded, and
seeded. The second phase began in 1994, and included construction of a groundwater pump-and-
treat system and in situ treatment of soils in the bottom of the holding pond with thermally
enhanced vapor extraction (TEVE). Limestone riprap and gravel were placed on the bottom of
the holding pond to support the soil treatment equipment. Several attempts were made to apply
the TEVE technology which failed due to the geological conditions at the unit. However, the
limestone riprap and gravel material currently remains in the holding pond, and a gravel access
road remains on the southeast side of the holding pond. Two pumps in a sump located in the low
point of the holding pond, which have the ability to dewater the pond, remain operational. The
water removed by these two pumps is transferred, via underground piping, directly into the X-623

Groundwater Treatment Facility.

During 1997 and 1998, an investigation in the X-701B Retention Basin area revealed that the
saturated: fill material in the retention basins was contaminated with uranium and tcchnetium at
concentrations that exceeded PRGs. In addition, detectable concentrations of transuranics were
discovered. An evaluation of surface and subsurface radionuclide data in this area indicates there
is no correlation between the sporadic detections of surface contamination and contamination
found in the saturated fill material. Therefore, the higher radionuclide concentrations found in the
fill material are believed to be the result of incomplete removal of sludge during initial closure
actions at the retention basins. Existing data does not indicate that radioactive contaminants are
migrating from the retention basins to either surface water or groundwater at concentrations
exceeding PRGs. However, U.S. DOE continues to sample this area and data is continuously
evaluated. Only groundwater samples were collected in this area during the RFL. Therefore, no
assessments were performed to evaluate the risk of exposure to contaminants in soils. The X-
701B Holding Pond and Retention Basins were integrated into the CAS/CMS process in the
Director’s Final Findings and Orders for Integration (DFF&Os) journalized on March 24, 1999.
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X-701B HOLDING POND AND RETENTION BASINS

REMEDIAL ACTION OBJECTIVES
The X-701B SWMU RAOs for soil are as follows:

. Prevent exposure of on-site personnel to COCs in soil at concentrations exceeding PRGs,
. Prevent exposure of ecological receptors to COCs exceeding PRGs; and
. Prevent migration of vadose zone contaminants from soil into groundwater.

The COPC:s for the X-701B SWMU soil include any chemical detected in soil at concentrations exceeding
analytical detection limits. In the Quadrant II RFI, COPCs were used to model risk. The COPCs
exceeding the screening criteria described in the CAS/CMS were retained as COCs. Table 6.1in the CMS
Report and Table 1 of this document presents the soil COCs and respective PRGs. TCE, technetium and
uranium have been selected as the primary COCs for remediation because they have been detected in soils

throughout the area, both horizontally and vertically.

Table 1 Soil COCs,
X-701B Holding Pond and Retention Basins

i AT ;;.w,
Americium-241 7.9 pCi/g
Arsenic 10
Beryllium 1.4
Nickel 34
Plutonium-239/240 9.9 pCilg
Technetium 11,400 pCi/kg
Uranium 7.4
2-Butanone (MEK) 1.8
Benzene 0.015
Cis-1,2-Dichloroethene 0.12
Tetrachloroethene 0.27
Toluene 7.7
Trichloroethene (TCE) 0.048
Vinyl Chloride 0.012

mg/kg = milligram per kilogram
pCi/kg = picocuries per kilogram

pCi/g= picocuries per gram
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5.4 AREA OF CONCERN, TYPES OF CONTAMINATION, AND VOLUME
ESTIMATES

Area of Contamination

Soil samples were collected from several soil borings near this unit during both Phase 1 and Phasc

[T investigations for the RFI.

Volume Estimates

For cost-estimating purposes, the volume of soil with contaminants at concentrations exceeding
PRGs was estimated for the area associated with the X-701B Holding Pond and Retention Basins.
In Alternative 2, the horizontal extent of contamination was assumed to be 2 ft beyond the edges
of the retention basins and radiating 10 ft from each of the data points in the holding pond. The
vertical extent of contaminants was assumed to be at the bottom of the retention basins and at the
lowest depth of the data points in the holding pond. The estimated volume of contaminated soil
for removal in Altemative 2 is 3,240 yd®. In Alternative 3, excavation of the two northernmost
points of contamination is required. The estimated volume of contaminated soil for removal in
Alternative 3 is 16 yd®, the volume of soil estimated for the soil removal activities in Alternative
515 31,000 yd®’. It is assumed that the majority of the contaminated soils from the holding pond
and retention basin will be removed in Alternative 5. All excavated soil from this SWMU is

assumed to be mixed waste.

5.5 DEVELOPMENT AND DETAILED ANALYSIS OF ALTERNATIVES

A series of Decision Team meetings involving U.S. DOE, U.S. EPA, and Ohio EPA have resulted
in a site remediation strategy emphasizing soil and groundwater remediation for the X-701B SWMU
as the focus for corrective measures under the Ohio Consent Decree, the 1997 3 party Order and the
1999 Integration Administrative Order on Consent. This strategy acknowledges the RCRA corrective
actions that have occurred since 1989 at PORTS (through the RCRA closure process).

A range of potentially viable remedial alternatives has been assembled for the X-701B Holding Pond

and Retention Basins by using the representative process options presented and selected in this
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section. All alternatives were sclected for their abilitics to meet RAOQOs, address all environmental
problems, reduce overall risk, and protect human health and the environment. An alternative has been
assembled for each of the following categories: institutional controls, removal, and capping. The

remedial aiternatives for soils at the X-701B Holding Pond and Retention Basins are as foliows:

Alternative 1 - Institutional Controls (Soils)

Deed restrictions to limit land development and access controls to prevent exposure to

contaminated soils are included in this alternative.

Alternative 2 - Institutional Controls and Removal (Soils)

Future land use at the area associated with the X-701B Holding Pond and Retention Basins will be
limited to commercial/industrial activities through deed restrictions that would prevent
development of the excavated area. Contaminated soil will be removed to the base of the
retention basins and to depths where contaminants exceed their PRG. The horizontal extent of
contamination will be addressed by excavating 2 ft beyond the edges of the retention basins and
10 ft from data points in the holding pond where contaminants exceed PRGs. Excavated soil will
be evaluated to determine the proper disposal method, but is assumed to be a mixed waste for the

purposes of the CMS Report and this document.

Alternative 3 - Institutional Controls, Select Removal and Capping (Soils)

Select solids excavation and backfilling in conjunction with capping is included in this alternative.
For purposes of this document and the CAS/CMS, the cap will be engineered to meet RCRA
Subtitles C and D and Ohio Hazardous Waste and Solid Waste requirements. For cost estimating
purposes, a cap meeting Ohio Solid Waste construction specifications has been used; however,
the final cap specifications wiil be determined as part of the CMI. There will be selected
excavation of soil in outlying areas where there have been sporadic detections of contaminants.
Institutional controls include deed and access restrictions. The existing storm sewer will not be re-

routed around the capped area as noted in Alternative 6 below.

Alternative 4 - Institutional Controls (Soils)

This alternative includes deed restrictions to limit land development and access controls to

prevent exposure to contaminated soils. Alternative #4 is very similar to Alternative #1.
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Alternative 5 - Institutional Controls and Removal (Soils)

The pond and retention basins will be excavated to a maximum depth of 15 ft from the existing
grade to remove contaminants exceeding preliminary remedial goals (PRGs). The horizontal
limits of excavation will extend 2 ft beyond the edges of the retention basins to 10 ft beyond data
points, including outlying sample locations, where contaminants exceed PRGs in soil. The
excavated area will be partially backfilled, as needed, and graded to drain into the existing
drainage ditch north of the holding pond. The soil excavated will be containerized and shipped
off-site for disposal as low-level radioactive waste (LLW). Soil from beneath the X-701B
Holding Pond will be segregated and shipped off-site as mixed (hazardous and LLW) waste. An
existing storm sewer will be modified to drain through the excavation area and drainage ditch.
The existing monitoring, injection, and extraction wells and X-701E Neutralization Building will

be relocated. Institutional controls include deed and access restrictions.

Alternative 6 - Institutional Controls, Select Removing and Capping (Soils)

An engineered cap meeting RCRA Subtitles C and D and Ohio Hazardous Waste and Solid
Waste requirements will be placed over the pond and basins. The cap will extend 25 ft beyond
the limits of the pond and basins. Outside of the capped area, soils that have contamination
exceeding PRGs will be excavated (maximum excavation depth of 15 ft) and placed under the
cap. The existing storm sewer will be re-routed to the north of the capped area. The existing
monitoring, injection, and extraction, and extraction wells and X-701E Neutralization Building

will be relocated. Institutional controls include deed and access restrictions.

Alternative 7 - Institutional Controls and On-site Disnosal (Soils)

Excavate the holding and retention basins to 2 maximum depth of 15 ft and horizontal limits of
excavation extending 2 ft beyond the holding pond and retention basin. In addition, excavate
surrounding areas that have been identified as exceeding the established PRGs to a maximum
depth of 15 ft. The excavation resulting from the removal of the holding pond and the East
Retention Basin will be converted to an engineered disposal cell, with a leachate collection
system, a liner system, and engincered cap. The disposal cell will have the capacity to accept all

excavated materials for the X-701B Holding Pond and Retention Basins area. The existing
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monitoring, injection, and extraction wells and X-701E Neutralization Building will be relocated.

Institutional controls include deed and access restrictions.

Alternative 8- Institutional controls, Select removal, and Capping with Piping System

Relocation (Soils)

This Alternative is essentially the same as Alternative 6 except for the additional piping to be
installed for future groundwater remedial purposes - An engineered cap meeting RCRA Subtitles
C and D and Ohio Hazardous Waste and Solid Waste requirements will be placed over the pond
and basins. The cap will extend 25 ft beyond the limits of the pond and basins. Outside of the
capped area, soils that have contamination exceeding PRGs will be excavated (maximum
excavation depth of 15 ft) and placed under the cap. The existing storm sewer will be re-routed to
the north of the capped area. The existing monitoring, injection, and extraction, and extraction
wells and X-701E Neutralization Building will be relocated. Institutional controls include deed
and access restrictions will be instituted. The existing drain pumps located in the holding pond
will remain in place and additional piping will be installed for use with the existing piping system

in a possible future remediation system, such as oxidant injection.

5.6 Hydrogeology of the X-701B Groundwater Area

The principal groundwater flow system for PORTS is limited to four primary geologic and
hydraulic units (Minford, Gallia, Sunbury, and Berea). The uppermost unconsolidated unit is the
Minford with an approximate thickness of 25 - 30 ft. The Gallia unit underlies the Minford and is
relatively thick (6 - 12 ft) in the X-701B Groundwater Area. The Gallia and Minford comprise
the unconsolidated aquifer at PORTS. Gallia groundwater flow in the X-701B Groundwater Area
1s assumed to be affected by the pumping of basement sumps in the X-705 building. The
uppermost bedrock unit is the Sunbury Shale unit. The Berea Sandstone underlies the Sunbury
shale and is the uppermost bedrock aquifer at PORTS. The Berea is present at approximately 35

feet below land surface in this area and groundwater flow is generally to the east.

The primary source of water in the hydrogeologic flow system in the X-701B Groundwater Area
1s natural recharge through precipitation. Leakage from storm sewers and other buried pipelines
in the plant complex is not considered a significant source of recharge in the X-701B

Groundwater Area. The rate of recharge varies across the site as a result of surface development

(1.e., buildings, parking lots, or open fields) and also as a result of the thickness of the surficial
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Minford clay. In general, a downward vertical gradient has been observed through cach of the
four major hydrogeologic units underlying the site. However, because the Sunbury Shale thins
along the western portion of Quadrant 11, communication between the Gallia and Berea is
increased. The vertical gradient between the Galiia and Berea units is greatest where the Sunbury

1s thick, competent shale.

Natural groundwater flow beneath the X-701B Groundwater Area is directed to the east and
northeast. The flow direction is the same for both the Gallia and Berea units. Groundwater flow
direction in both the Minford and the Gallia are affected by the presence of drainage ditches and
holding ponds, the most predominant areas being the X-230J7 Holding Pond and the East
Drainage Ditch. Vertical hydraulic gradients in this area are generally downward except to the
west in the vicinity of the X-700/X-705 buildings, where vertical gradients indicate possible
upward flow from the Berea to the Gallia. This is due to thinning or absence of the Sunbury Shale
in this area. Groundwater recharge to the Gallia and Berea in the X-701B Groundwater Area is
reduced because of the many paved areas, buildings, and the presence of thick upper Minford Clay
deposits. Pumping of groundwater from sumps located in the X-705 Decontamination Building
has influenced water levels over a large portion of this area and modified the direction of

groundwater flow (see Figure 6).

The area of contamination in the X-701B Groundwater Area, extends east from the vicinity of the
former X-701B Holding Pond to the vicinity of Little Beaver Creek. (See Figure 5and 6). The
plume width does not exceed 500 ft. TCE concentrations in the most contaminated portions of
this plume exceed 100,000 pg/L.

5.6.1 X-701 B Groundwater Plume

U.S. DOE has developed and array of alternatives for the X-701B Groundwater Area plume in
accordance with the requirements of the Ohio Consent Decree. Existing data are sufficient to
support the development of groundwater remedial alternatives. During the Quadrant I RFI U.S.
DOE sampled a number of groundwater wells in the area of the X-701B Plume. The groundwater
plume at the X-744Y Waste Storage Yard will be addressed as part of the X-701B plume.
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5.6.2 X-701B GROUNDWATER AREA RAOs
The RAOs for the X-701B Groundwater Area are as follows:

. Achieve PRGs for groundwater when practicable.

. Prevent migration of COCs at concentrations exceeding PRGs from groundwater into
surface water.

. Prevent exposure of future off-site residents to COCs in groundwater at concentrations
exceeding residential PRGs through potential exposure pathways.

. Prevent exposure of on-site personnel to COCs in groundwater at concentrations

exceeding future on-site worker PRGs through potential exposure pathways.

The contaminants of potential concern (COPCs) for groundwater in the X-701B Groundwater
Area include any chemical detected in groundwater during the RFI and subsequent sampling at
concentrations exceeding analytical detection limits as noted in the approved CMS. The COPCs
exceeding the screening criteria described in Chapter 3 were retained as COCs. Arsenic, barium,
beryllium, copper, 2-butanone, bromodichloromethane, toluene, neptunium, radium, and thorium
in the Gallia aquifer and all constituents listed as COCs in the Berea aquifer, except 1,1,2-
trichloroethane, were each detected above PRGs at one location in a single sample. As such,
these contaminants do not appear to present a risk to potential receptors due to their limited
vertical and areal extent. TCE has been selected as the primary COC for groundwater in the X-
701B Groundwater Area because of its widespread occurrence. Tables 4 and 5 present the COCs

and their PRGs for Gallia and Berea groundwater, respectively.
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Table 2 Gallia Groundwater COCs
X-701B Groundwater Area

Contaminants of Concern Gallia Groundwater PRG
(g/l)
Arsenic * 92
Barium * 2000
Beryllium * 6.5
Cadmium 6.5
Chromium 100
Copper * 21
Lead 50
Manganese 14300
Nickel 100
Silver 50
Thallium 10.5
Bis(2-ethylhexyl)phthalate 6
1,1,1-Trichloroethane 200
1,1,2,2-Tetrachloroethane 83
1,1,2-Trichloroethane 5
1,1-Dichloroethene 7
1,2-Dichloroethane 5
1,2-Dichloroethene 900
2-Butanone * 53800
Acetone 10200
Bromodichloromethane * 100
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Table 2 Gallia Groundwater COCs

X-7018 Groundwater Area (Continued)

Contaminants of Concern Gallia Groundwater PRG
(ug/L)

Carbon Tetrachloride 5
Chloroform 100
Methylene Chloride S
Tetrachloroethene 5
Toluene * 1000
Trichloroethene 5
Vinyl Chloride 2
Uranium 20
Neptunium * 0.54 pCi/L
Radium * 0.65 pCi/L
Technetium 3790 pCi/i.
Thorium * 2.5-4.9 pCi/L

*Indicates a single detection

Table 3 Berea Groundwater COCs
X-701B Groundwater Area

Contaminants of Concern Berea Groundwater PRG
(ng/L)
2,4-Dinitrotoluene * 0.397
Hexachlorobenzene * 1
Hexachlorobutadiene * 3.7
Pentachlorophenol * 1
1,1,2-Trichloroethane 5
Acrolein * 1.03
Methylene Chloride * S
Trichloroethene * b)

*Indicates a single detection




5.7 Remedial Alternative Evaluation
For cost estimating purposes, on-site treatment includes capital costs, permitting for air emissions

discharge, and purchase of necessary supplies to perform the treatment.

The remedial alternatives for groundwater at the X-701B Groundwater Area include the

following:

Alternative 1 - No Action (Groundwater)

The no action alternative is retained throughout alternative analysis and evaluation to serve as a
basis for comparison with other alternatives. Under the no action alternative, no treatment,
containment, removal, or monitoring of the environmental media would be performed.
Unrestricted access to PORTS 1n its current condition would be allowed, and no present or future

restrictions on access or land use would be implemented.

Alternative 2 - No Further Corrective Action (Groundwater)

Institutional controls for Alternative 2 include deed and access restrictions and groundwater
monitoring. Deed restrictions would prevent residential developmeﬁt in the X-701B Groundwater
Area. Current pumping conditions would remain. Groundwater monitoring would be initiated to
aid in the assessment of contaminated groundwater migration beyond current plume boundaries.
The groundwater monitoring program would use existing monitoring wells to monitor

contaminant fate and transport.

Alternative 3 - Oxidant Injection/Vacuum Enhanced Recovery/Phytoremediation
(Groundwater)

Alternative 3 includes implementation of three remedial technologies in the X-701B Groundwater
Area. An oxidant solution would be injected in the western portion of the plume (west of
Perimeter Road). VER wells would be used to extract vapor and groundwater 1n the central
portion of the plume (east of Perimeter Road). Poplar trees would be planted in the eastern
portion of the plume both east and west of the IRM trench to promote phytoextraction of
groundwater. Several groundwater extraction wells would be used to control the direction of
groundwater flow. Deed restrictions would prevent residential development and the use of
groundwater from the area for any purpose. Groundwater monitoring would be initiated to asscss
the effectiveness of this alternative. The groundwater monitoring program would use existing

monitoring wells to monitor contaminant fate and transport.
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Alternative-specific assumptions.

(1) The Oxidant Injection system will include:

Lance permeation to the Gallia ~ 32 fi below ground surface

Lance placement will be on a regular grid with 10-fi spacing.

Grid will cover approximately 90,000 {t* in the X-701B Holding Pond area.
Oxidant is injected at two times, 0 years and 1 year.

From 2 to 10 years groundwater is extracted.

Oxidant injection will effectively remove all contaminants over a 90,000 ft° area.

) The VER system will include:

Depth of deep extraction wells: 15 wells extending to the bottom of the Gallia
(average depth 30 ft below ground surface).

Screen length of deep extraction wells is 10 ft.

VER system operation is from 0 to 2 years with estimated groundwater and vapor
extraction rates according to rates presented in Appendix E.

From 2 to 10 years groundwater is extracted (no vapor). From 10 to 30

years no VER system operation (monitoring only).

VER wells will effectively remove all contamination within a 75-ft radius

of the well.

(3) The Groundwater Extraction system will include:

Depth of deep extraction wells: 3 wells to 25 ft below ground surface.

Screen length of deep extraction wells is 10 ft.

System would operate from 10 to 30 years.

4) The Phytoremediation system will include:

Planting of hybrid poplar trees in year 0.

100 trees would be planted over 2.1 acres (lower than typical tree density due to

shallow groundwater table and the limited groundwater available).

Monitoring shall be conducted at 35 existing monitoring wells.

The X-705 sumps and the X-701B IRM trench continue to operate for the entire 30-year

simulation.
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Alternative 4 - VER and Steam Stripping (Groundwater)

Alternative 4 includes VER, steam stripping, and use of the existing groundwatcer monitoring
wells. Steam stripping includes steam injection and groundwater extraction, which will be used to
eliminate groundwater contamination in the X-701B Groundwater Arca plume west of the
Perimeter Road. Deed restrictions would prevent residential development and the use of
groundwater from the area for any purpose. Groundwater monitoring would be initiated to assess
the effectiveness of this alternative. The groundwater monitoring program would use existing

wells to assess contaminant fate and transport.

Alternative-specific assumptions.

(A)  Twenty-four VER wells will be installed.

(B)  All VER wells will operate for two years and will effectively remove all
contamination within a radius of 75 ft of the well.

(C)  Steam stripping will operate for two years and eliminate groundwater
contamination in the portion of the X-701B Groundwater Area plume west of
Perimeter Road. The mass of injected steam is approximately equal to the mass of
extracted groundwater in the area west of Perimeter Road.

(D) Groundwater will be treated at existing facilities.

(B) The X-705 sumps and the X-701B IRM trench continuc to operate for the entire 30-

year simulation.

Alternative 5 - VER (Groundwater)

Alternative 5 includes institutional controls, use of the existing groundwater monitoring wells and
the installation of 39 VER wells. Deed restrictions would prevent residential development and the
use of groundwater from the area for potable water supplics. Groundwater monitoring would be

continued to asscss the effectiveness of this alternative.
Alternative-specific assumptions.

(A)  Thirty-nine VER wells will be installed.

(B) All VER wells will operate for two years and will effectively remove all
contamination within a radius of influence of 75 fi.

©) Twenty-five VER wells will operate as conventional extraction wells for an additional

28 years.
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(D) The X-705 sumps and the X-701B IRM trench continue to operate for the entire 30-

year simulation.

(E) Groundwater will be treated at existing facilities.

Alternative 6 - Groundwater Extraction and Bioremediation (Groundwater)

Alternative 6 includes installation of nine conventional extraction wells and use of enhanced
bioremediation. Deed restrictions would prevent residential development and the use of
groundwater from the area for any purpose. Groundwater monitoring would be initiated to assess
the effectiveness of this alternative. The groundwater monitoring program would use existing

monitoring wells to monitor contaminant fate and transport.

Alternative-specific assumptions.

Use of enhanced bioremedial techniques in the eastern area of the X-701B Groundwater Area
plume completely eliminates contamination in a 160,000 {i? area within 2 years.
(A)  The X-705 sumps and the X-701B IRM trench continue to operate for the entire
30-year simulation.
(B)  Nine conventional wells operate for the entire 30-year simulation.

(C)  Groundwater will be treated at existing facilities.

Alternative 7 - Oxidant Recirculation (Groundwater)

Alternative 7 includes installation of 30 extraction wells and 17 injection wells and utilization of
an aboveground oxidant injection system. Contamination reduction would be achieved in the first
six months of this simulation. Reduction would be accomplished by extracting groundwater,
circulating it through the aboveground oxidant injection system, and reinjecting the treated
groundwater into the injection wells where the oxidant would reduce residual soil contamination
as well as groundwater contamination. Deed restrictions would prevent residential development
and the use of groundwater from the area for any purpose. Groundwater monitoring would be
initiated to assess the effectiveness of this alternative. The groundwater monitoring program

would use existing monitoring wells to monitor contaminant fate and transport.

228



Alternative -specific assumptions

(A)  Introduction of oxidants throughout the X-701B groundwater arca plume eliminates
contamination in a 430,000 fi* arca within 2 years.

(B) The oxidant injection system would operate for six months.

) The X-705 sumps and the X-701B IRM trench would continue to operate for the entire 30-

year simulation.

All model assumptions used to evaluate the alternatives listed above are in Appendix E of the Quadrant 11
CAS/CMS.

Alternative 8- Oxidant Injection/Extraction/Recirculation and Phytoremediation
(Groundwater)

Alternative 8 consists of oxidant injection through vertical and possibly horizontal wells into the
Gallia and Sunbury formations in the western portion of the plume. The oxidant will be
recirculated through wells in the western portion of the groundwater plume extending from the
security fence to the east and to Brown Avenue to the west. The injection would be phased over a
period of time concentrating on the upgradient contamination first. The injection process would
take place over at least a two year period during and after which additional sampling would occur

to determine if continuation oxidant injection will be necessary.

The oxidant would also be injected through the existing horizontal wells to attempt to remediate
the dissolved phase of the TCE plume extending throughout the area between the castern
horizontal well and the existing collection trench. The collection trench will continue to operate

until PRGs are met in the groundwater throughout the plume.

The alternative also includes a phytoremediation component at the eastern most portion of the
plume which exists between the existing recovery trench and Little Beaver Creek. Currently,
there are numerous trees in the area and phytoremediation may be ongoing. 1f additional trees arc
needed, hybrid Poplar trees may be planted in a row(s) perpendicular to the plume such that the
roots systems would capture and extract the contaminated groundwater. The additional trees

would be planted to enhance the phytoremediation which may already be ongoing.

Alternative 8 was developed in order to address the most recent data regarding TCE

concentrations in the groundwater plume.
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6.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES
Under CERCLA, remedial alternatives are required to be evaluated against eight criteria. To
select remedial alternatives for the X-701B SWMU, Ohio EPA considered these eight criteria,

which are described below.

1. Overall protection of human health and the environment addresses whether a

remedy provides adequate protection through the elimination, reduction, or control

of risks by treatment, engineering controls, or institutional controls.

2. Compliance with state, federal, and local laws and regulations addresses

whether a remedy will meet all applicable state, federal, and local environmental
statutes (ARARs). ARARs include chemical-, action-, and location-specific
ARARs.

3. Long-term effectiveness and permanence refers {o a remedial alternative’s

ability to protect human health and the environment over time once cleanup goals

have been met.

4, Reduction of toxicity, mobility, or volume of contaminants through treatment is

the anticipated performance of the treatment technologies to either (1) reduce the
toxic characteristics of the COCs, (2) remove quantities of COCs to acceptable risk
concentrations or regulatory limits, or (3) decrease the ability of contaminants to

migrate through the environment.

5. Short-term effectiveness involves the period of time needed to achieve protection

and considers adverse impacts on human health and the environment that may be
posed during the construction and implementation period until cleanup goals are

achicved.

6. Implementability is the technical and administrative feasibility of an alternative,

including the availability of goods and services needed to implement the chosen

remedial alternative.
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7. Cost includes consideration of the capital and O&M costs.

8. State and local community acceptance will be assessed in the decision document

after review of the public comments received on the RFI report, the CAS/CMS

report, and this Preferred Plan.
Alternatives selected reflect the scope and purpose of the actions being undertaken at the X-7018

SWMU and how the remedies relate to long-term comprehensive response. The following

discussion summarizes how the alternatives address these criteria.
6.1 EVALUATION OF THE EIGHT CRITERIA FOR THE X-701B SWMU

SOILS -
The X-701B Holding Ponds and Retention Basins

1. Overall Protection of Human Health and the Environment

Alternatives 1 and 4 (Soils) - Institutional Controls would not be protective of human health and
the environment because it remains unclear if long-term land-use restrictions could be
implemented at the SWMU to address all potential exposure pathways including workers. In
addition, contaminants are not prevented from leaching into groundwater, creating an exposure
pathway for potential future users and potentially lending to migration of contaminated

groundwater to Little Beaver Creek.

Alternative 2 (Soils)- Institutional Controls and Removal would be protective of human health
and the environment because soil removal is an effective and reliable method to prevent direct
contact with affected soil and eliminates infiltration and contaminant transport. This alternative
may not meet all remedial action objectives (RAQOs) because of the limited amount of soil
removed (approximately 3,240 yd®) and it is unclear if long-term land use restrictions could

address all potential exposure pathways including on-site workers.

Alternatives 3 & 6 (Soils) - Institutional Controls, Select Removal and Capping would be
protective of human health and the environment. Capping is an effective and reliable method to
prevent direct contact with affected soil and climinate infiltration and contaminant transport into

the groundwater. The removal of soil is an effective and reliable method to prevent direct contact
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with contaminated soils. Alternative 6 would require the re-routing of the drainage lines around
the capped arca. Both the cap and soil removal will greatly reduce potential exposure of human
and ecological receptors. Alternative 3 would not meet the substantive requirements of RCRA
becuase the drainage lines would be left beneath the capped area. These Alternatives wouid meet
RAO’s.

Alternative 5 (Soils)- Removal and excavation of 31,000 yd’ of soil would not directly impact
ecological receptors or habitat. Control measures such as silt fences, erosion control, and dust
prevention would be implemented to ensure that human and ecological receptors and habitat
surrounding PORTS would not be adversely impacted. Soil removal is an effective and reliable
method to prevent direct contact with affected soil and eliminates infiltration and contaminant
transport into the groundwater. Deed and land use restrictions would limit exposure to current

and future workers as well as the general public.

Alternative 7 (Soils)- Institutional controls and on-site disposal would eliminate the migration of
and surface exposure to contaminants. The constructions of a waste cell and cap would reduce
infiltration of surface water and contaminants leaching into the groundwater. Access restrictions
(1.e. signs and fences) will control access to selected areas. Institutional controls such as deed and
land use restrictions will restrict this area to industrial development only and prohibit

development or modification of the capped area.

Alternative 8 (Soils)- Institutional controls, Select Removal and Capping with Piping System
relocation would be protective of human health and the environment Alternative 8 would relocate
contamination and cap the contaminated soil area. Alternative 8 also includes installation of a
piping system to address remediation of groundwater should it be needed. Capping is an effective
and reliable method to prevent direct contact with affected soil and eliminate infiltration and
contaminant transport. The piping system relocation would prevent surface water from discharing
from under the capped area and flow directly into the East Drainage Ditch. The relocation would
prevent potential damage to the on site disposal cell and cap should anything happen to the
discharge pipe. Access restrictions (signs and fences) will control access to selected areas.
Institutional controls such as deed restrictions will restrict this area to industrial development only

and prohibit development or modification of the capped area.
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2. Compliance with State, Federal, and Local L.aws and Regulations

Chemical-Specific ARARs (Soil): Alternatives 1,2 and 4 would not comply with chemical
specific ARARs or RCRA ARARs. Alternative 2 would leave some areas of contamination
exposed therefore allowing contaminants to continue to migrate into the groundwater.
Alternative 3 would comply with the chemical specific ARARs but not the substantive
requirements of RCRA (i.e. minimize maintenance) because the surface water drainage will
remain beneath the capped area. Alternatives 5, 6, 7,and 8 would comply with all chemical

specific ARARs as well as the substantive requirements of RCRA.

Action-Specific ARARs (Soil):  Alternatives 2 & 3 would require that all contaminated soils
removed be properly disposed of a hazardous waste facility. Alternatives 5, 6, 7 and 8 would
require that all contaminated soil be disposed of properly either on site or at an off site disposal
facility. The waste would need to be properly stored on site if no facility is available to take the
waste (i.e. LLW).

Location-Specific ARARs: None of the alternatives evaluated would trigger location specific
ARARs. Therefore these ARARSs are not applicable for this SWMU.

3. Long-Term Effectiveness and Permanence (Soils)

Alternatives 1 and 4 may be effective in reducing exposure of future on-site workers 1f
institutional controls can be maintained in perpetuity. Alternative 4 also relies on deed and land
use restrictions to prevent exposure and direct contact with the contaminants. The long term
enforceability and resulting reliability of deed and land use restrictions can not be assured.
Maintaining this level of institutional controls in perpetuity is problematic. Alternatives 1 and 4
would not prevent potential exposure of ecological receptors or continuing contamination of

groundwater.

Alternatives 2 and 5 would be reliable alternatives due removal of contaminants. These
alternatives would require operation and maintenance (O&M) efforts to maintain and uphold the
integrity of the backfilled area. Alternative 2 leaves contaminants in place outside the capped arca
therefore the long-term effectiveness and permanence is not assured. Alternative 5 would be more
effective in meeting the requirement for long-term effectiveness and permanence due to the

amount of contaminated soil removed from the area. This alternative would also require limited
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O&M to maintain the regraded area.

Alternative 3 1s also expected to meet the long term effectiveness and permanence criteria. This
Alternative would require O&M efforts to maintain and uphold the integrity of the backfilled and

capped area as well as the drainage pipe below the cap.

Alternatives 6, 7 and 8 are also expected to meet the long term effectiveness and permanence
criteria although Alternative 5 does this to a greater degree because the contaminants would be
removed from the area. Alternatives 6 & 8 require the re-routing of the surface drainage lines
around the capped area. Alternative 8 would require O&M for the installed piping that could be
used to address the groundwater contamination should it become necessary. These alternatives
would require O&M efforts to maintain the cap. Alternatives 3, 6, 7 and 8 will require the long
term O&M of a disposal cell as well as a cap. The alternatives described above would not
reduce the contaminant mass but would prevent infiltration of surface water as long as the caps
are properly maintained. These alternatives will prevent direct contact with contaminated soil and

will reduce contaminant transport.

4. Reduction of Toxicity, Mobility, or Volume Through Treatment (Soils)

Alternatives 1 and 4 would not reduce the toxicity, mobility or volume of the soil contaminants

because there is not treatment or removal of contaminants. Alternative 2 does not include
treatment to reduce toxicity, mobility or volume of contaminated media. A limited amount of
contaminants would be removed from the area and no further action would be implemented.
Alternative 3 would not include treatment to reduce the toxicity, mobility or volume of
contaminated media. Alternative 3 is considered a containment option. Alternative 5 would be
considered the most effective in reducing toxicity, mobility and volume since the alternative calls
for the excavation and removal of contaminated soil assuming off site treatment occurs.
Alternatives 6, 7 and 8 are considered containment options since the contaminants remain on site
below an engineered cap. The mobility of contaminants would be reduced via containment due
to the lack of contact with precipitation limiting the amount of downward movement of
contaminants. Alternative 6 does implement some removal therefore slightly reducing the

toxicity, mobility and volume of contaminants in the area if treatment is included.
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5. Short-Term Effectiveness (Soils)

Minimal short-term risks to neighboring populations are associated with any of the selected
alternatives. Alternatives 1 would pose no short term human exposure risks other than continued
risks to on-site workers. Alternatives 2 & 3 would prevent some short term exposure risks 10
remediation works and current on site workers during construction activitics. Exposure could be
controlled and greatly reduced by implementation of a site-specific health and safety plan.

ALARA principals would be observed to limit and prevents exposure of workers to contaminants.

Alternatives 6 and 8 include site-specific hazards and those commonly associated with general
construction projects and use of construction equipment. Alternatives 5 and 7 would present an
increased short-term potential hazards to on-site workers, due to significant health physics
concerns raised by the necessity of dust control to contain wind-blown radioactive dust from
contaminated soil during excavation activities. Alternative 5 presents the greatest short-term
potential hazards, since wetting the soil for dust control will need to be minimized for all
excavated soil, which will be shipped off-site for disposal. Exposure could be controlled and
greatly reduced by implementation of a site-specific health and safety plan. As low as reasonably
achievable (ALARA) principals would be observed to limit and prevent exposure of workers to

contaminants.

6. Implementability (Soils)

Alternatives 1 and 4 require minimal remedial activitics. Alternatives l1and 4 would be the most

easily implemented alternatives and would require the least amount of time to implement.

Alternatives 2 and 5 would require removal of the debris and associated soil, and backfilling of
the area with clay. The O&M would be minimal and would involve monitoring the integrity of
the backfill. The time required to implement Alternative 2 is approximately 9 - 12 months.
Alternative 5 will present difficulty in implementation. Extensive planning will be required for the
containment of wind blown radioactive dust from excavated soil. Planning will also be required
for evaluating off site disposal locations as well as shipment requirements. Alternative 5 would

also take 9 to 12 months to implement.
Alternative 3 would require the selective removal of contaminated soil and backfilling of the arca

with clay. The O&M would require monitoring the integrity of the cap and the backfill. The time

required to implement Alternative 3 is approximately 11-15 months.
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Alternative 6 and 8 would require the selective removal of soil and capping of the remaining

contaminated area. These alternatives are readily implementable. Several caps have been installed

on the site and the requirements have been well established.  Alternative 8 would require the

installation of a piping system in addition to the cap. These alternatives would take between 11

and 15 months to implement. Alternative 8 would take the longest of the two.

Alternative 7 requires the construction of an on site disposal cell and the re-routing of the existing

storm sewer. Implementation of alternative 7 would require containment of wind-blown

radioactive dust from contaminated soil excavated from this area. A cap is also required for this

alternative. The time to implement this remedy would be longer due to these factors. Alternative

7 would take approximately 18 to 24 months to implement.

7. Cost (Soils)

The cost for each alternative is broken down below. Costs are presented in descending order.

Alternative 5 -

Alternative 7-

Alternative 8-

Alternative 6

Present worth capital Cost ............................ $ 28,267,000
Present worth O&M Cost . . ... ... .. .. . . $98.000
Total Cost ... ... . . $28,365,000
Present worth capital Cost ... ... .. .. ... ... ... ......... $ 9,581,000
Present worth O&M Cost ... ... ... .. .. . . . $98.000
Total Cost ... .. $9.679,000
Present worth capital Cost .. ... ... .. ... .. ... ... ....... $4,391,000
Present worth O&M Cost . ... ... ... . $98.000
Total Cost . . ... $4.489.000
Present worth capital Cost .. ... ... ... ... ... ... ... ...... $ 4,343,0000
Present worth O&M Cost . ... ... .. . $98.000
Total Cost ... ... $4,441,000
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Alternative 2:

Alternative 3:

Alternative 4-

Alternative 1:

Present worth capital cost . ...... .. .. ... . ... .. $4.012.,000

Present worth O&M cost . ... ... .. . . . .. $ 103,000
Total Cost . ... $4,115,000
Present worth capitalcost . ... ... ... ... .. ... .. o $3,401,000
Present worth O&M cost .. ... ... .. ... . ... ... $103.000
Total Cost . ..o e $3,504.,000
Present worth capital Cost ........ .. ... .. ... ... ... . .. $229,000
Present worth O&M Cost . .. ... .. .. i i $98.000
Total COSt . - ottt e e e $327,000
Present worth capital cost . ........ . ... .. $ 68,000
Present worth O&M COSt . . ... i $ 103,000
$171,000

8. COMMUNITY ACCEPTANCE

Ohio EPA and U.S. EPA evaluated state and local community acceptance during the public

comment period. All comments pertinent to the preferred alternatives were addressed during the

public meeting and in the responsiveness summary of this decision document in Appendix 1V.

6.2 EVALUATION OF THE EIGHT CRITERIA FOR THE X-701B SWMU
(GROUNDWATER)

X-701B Groundwater Plume

The remedial action objectives for the X-701B Groundwater Plume are as follows:

(A)

(B)

(©)

Achieve PRGs for groundwater whenever practicable;

Prevent migration of COCs at concentrations exceeding PRGs (human health and

ecological) from groundwater to surface water;

Prevent exposure of future off-site residents to COCs in groundwater at

concentrations exceeding residential PRGs;
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(D) Prevent exposure of on-site workers to COCs in groundwater at concentrations

exceeding future on-site worker PRGs.

1. Overall Protection of Human Health and the Environment (Groundwater)

Alternative 1 (Groundwater)- No action--would not be protective of human health and the

environment and would not meet any of the clean up objectives for the area.

Alternative 2 (Groundwater)- No further action--includes deed and land use restrictions, in
combination with groundwater capture and treatment. This alternative may reduce the likelihood
of exposure of current and future on site workers and the general public to contaminated
groundwater. This alternative is dependent on the ability to operate and maintain existing
remedial measures and to maintain deed and land use restrictions. This alternative would not

meet the clean up objectives (PRGs) in this area.

"Alternative 3 (Groundwater)- Oxidant Injection, Vacuum Enhanced
Recovery/Phytoremediation—deed and land use restriction would greatly reduce the area of
groundwater contamination. This alternative would reduce the likelihood of exposure of current
and future on-site workers and the general public to contaminated ground water, through the use
of active remediation, institutional controls and deed restriction to limit property use.
Groundwater monitoring would continue while the remedy 1s ongoing. However, at the end of a
30 year period, a small area will exceed the PRG for TCE based on the information that was used

to develop the groundwater alternatives for the purposes of the development of the Quadrant 11
CMS report.

Alternative 4 (Groundwater)- VER and Steam Stripping would significantly reduce the levels and
area of groundwater contamination. Deed and land use restrictions in combination with VER and
Stearn Stripping would reduce the potential of exposure of current and future on-site workers and
the general public to contaminated groundwater. However, at the end of a 30 year period, a small
area will exceed the PRG for TCE based on the information that was used to develop the
groundwater alternatives for the purposes of the development of the Quadrant Il CMS report.

Groundwater monitoring will continue until RAO's are met.
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Alternative 5 (Groundwater)- VER would reduce the mass of groundwater contamination in this
area. The use of deed and land use restrictions would limit exposure to current and future workers
as well as the general public. Groundwater monitoring would continue throughout the entire
lifespan of the remedy to ensure that the mass of contaminants continues to decrcase. However, at
the end of a 30 year period, a small area will exceed the PRG for TCE based on the information
that was used to develop the groundwater alternatives for the purposes of the development of the
Quadrant Il CMS report.

Alternative 6 (Groundwater)- Groundwater Extraction and Bioremediation would decrease the
volume of the contaminants in the groundwater. The use of deed and land use restrictions would
prevent residential development in this area. Institutional controls would prevent exposure to
current and future workers. The PRG for TCE in the Gallia ground water is not expected to be
achieved with this technology based on the information that was used to prepare the groundwater

model for the purposes of developing the Quadrant II CMS Report.

Alternative 7 (Groundwater) - Oxidant Recirculation through out the entire plume would reduce
the total volume of contaminants in the ground water. However, at the end of a 30 year period, a
small area will exceed the PRG for TCE based on the information that was used to develop the
groundwater alternatives for the purposes of the development of the Quadrant Il CMS report.
Institutional controls should prevent exposure to on-site workers, and deed restrictions would
prevent residential development. The groundwater monitoring program would use existing

monitoring wells to monitor flow and transport.

Alternative 8 (Groundwater)- Oxidant Injection/Recirculation in the western portion focusing on
the source areas and potentially utilizing the horizontal wells to inject and collect groundwater
would reduce the total volume of contaminants in the groundwater. The use of the collection
trench may be necessary for several years beyond the 30 year time line discussed in the CAS/CMS
report in order to meet the PRGs outlined above. Phyloremediation to the west of the trench will
help remediate and remove contaminants in the groundwater especially volatiles, greatly reducing
the potential for contaminants to enter Little Beaver Creek. Institutional controls should prevent
exposure to on-site workers, and deed restrictions would prevent residential development. The
groundwater monitoring program would use existing monitoring wells to monitor flow and

transport. This alternative was developed based on the most recent date developed by U.S. DOE.
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2. Compliance with State, Federal, and Local Laws and Regulations (Groundwater)

Chemicai-Specific ARARs: One such ARAR would be for the groundwater to meet PRGs
throughout the plume, with the point of compliance being the unit boundary. All of the
alternatives evaluated (except the no action) are expected to reduce contaminant levels in the
groundwater to some degree. Groundwater Alternatives 3, 4, 5, 6, 7, and 8 are expected to
achieve the groundwater remedial goals throughout some of the plume area. Alternatives 7 And 8

are expected to do a better job on minimizing the area of the gorundwater plume that remains
above the PRGs.

Action-Specific ARARs: Under alternatives 3, 4, 5, 6, 7 and 8, an action specific ARAR for X-
701B is the requirement that VOC - contaminated drill cuttings from installation of extraction or
injection wells be disposed of in a solid waste landfill, or if necessary, to a hazardous waste
facility. Also, for any alternative which may bring ground waters to the surface for treatment prior
to discharge, NPDES permit requirements would apply. Air permits must be obtained for
alternatives that utilize VER wells to treat soil and groundwater COCs. Reinjection of
contaminated groundwater would require Agency approval. For Alternatives 3-8, such ARARs

can be met with proper design.

Location-Specific ARARs: Location-specific ARARs do not apply to the alternatives evaluated
for this SWMU. None of the alternatives would have adverse effects on archacological resources,
cultural resources, flood elevations, or critical habitats. No socioeconomic effects are anticipated

from implementation of any of the alternatives.

3. Long-Term Effectiveness and Permanence (Groundwater)

Alternative 1 would not provide long-term effectiveness and permanence. Alternative 2 depends
on institutional controls to prevent exposure of on-site and off-site residents as well as future on-
site workers and would not mect PRGs. This alternative is, therefore, less protective in long term
compared to Alternatives 3 through 7. Alternatives 3, 4, 5, 6, and 7 would effectively reduce
contaminant levels to slightly above PRGs. Alternative 8 would significantly reduce contaminant
levels but if groundwater exceeds PRGs after 30 years the collection trench will continue to be
operated and maintained. These alternatives also rely on institutional controls to prevent exposure

of current on-site workers. In addition, deed restrictions must be maintained to prevent future
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residential use of this area.

4. Reduction of Toxicity, Mobility, and Volume through treatment (Groundwater)

Alternative 1 would not meet remedial action objectives. Alternative 2 would continue the
operation of the X-701B IRM Trench, and the existing X-701B extraction system. This
alternative would reduce the contaminant toxicity, mobility, and total volume through removal but
would fail to meet clean up objectives. Alternatives 3-8 are more active in reducing the toxicity,
mobility, and volume of contaminants in the ground water. Although PRGs for TCE in the
groundwater may not be fully met within 30 years, these alternatives attempt to eliminate the

source of the contamination, therefore limiting the amount of residual contamination.

S. Short-Term Effectiveness (Groundwater)

Alternatives that minimize the amount of contaminants in the soil and water that on-site workers
could be exposed to through installation of wells and other remedial activities would provide the
greatest degree of short term effectiveness. Alternatives 1 and 2 pose fewer risks in the short term
because no construction activities are associated with these alternatives. Alternatives 3 through 8
would pose greater risks in the short term because of construction activities. These risks can be

minimized through proper work safety procedures.

0. Implementability (Groundwater)

All the alternatives evaluated are readily implementable. Alternatives 1 and 2 require no
additional remedial activitics, would be the most easily implemented and would require the lcast

amount of time to implement.

Alternative 3 uses oxidant injection, VER, and phytoremediation to remove and treat
contaminated groundwater. All three technologies are proven and have been implemented in a
wide variety of hydrogeologic settings. Time required to implement Alternative 3 1s

approximately 9-12 months. ‘
Alternative 4 uses VER and Steam Striping to eliminate contamination in selected areas of the X-

701B Area Plume during the first two years after implementation. This is followed by

groundwater extraction. These technologies have been proven effective at the PORTS site as well
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as other facilities. This alternative can be implemented in 11-15 months.

Alternative 5 uses VER to eliminate contamination in selected areas of the groundwater plume
during the first two years after implementation. This alternative is followed by groundwater

extraction. This alternative has been proven effective and can be implemented in 10-12 months.

Alternative 6 uses groundwater extraction and bioremediation to eliminate contamination in the
groundwater at the X-701B Arca Plume. Bioremediation must still be evaluated to determine if it
1s a feasible technology to usc in this arca of the facility. This alternative (if found feasible) could

be implemented in 6-12 months.

Alternative 7, Oxidant Recirculation, This alternative uses off the shelf components. Standard
drilling and construction equipment will be used and is readily available. Fugitive dust emissions
must be considered for all construction activities, and air monitoring would be part of any such

activities. This alternative if found feasible could be implemented in 12-18 months.

Alternative 8, Oxidant Injection/ Extraction/Recirculation and Phytoremediation, could be
implemented in 12 to 18 months. Standard drilling and construction equipment will be used and
is readily available. Fugitive dust emissions must be considered for all construction activities, and

air monitoring would be part of any such activities.

7. Cost (Groundwater)

The cost for each alternative is broken down below. Costs are presented in descending order.

Alternative 8 Present worth capital cost .. ...... ... ... .. ... ... $42,096, 000
Presents worth O&M costs .. ... ... ... .. ... ..., $24.547.000

*Total Cost ... ... $66,643,000

Alternative 4 Present worth capitalcosts .. ........ ... .. ... ... .. $10,516,000
Present worth O&M costs .. ... ... .. ... ... ..., $16.003.000

Total Cost . ... ... .. . . . . . ... $26,519,000
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Alternative 5 Present worth capital costs ... ... o Lo oL $2,348,000

Present worth O&M costs .. ... .. ... ... ... ... ... $17.665.000
Total Cost .. ... $20,013,000
Alterative 7 Present worth capital costs . ... . o oL $1,560,000
Present worth O&M costs . ... . ... ... ... ..... $17.315.000
Total Cost ... oo $18.875,000
Alternative 6 Present worth capital costs .. ... ... .. ... . L. $2,781,000
Present worth O&Mcosts .. ... ... .. .... $15.503.000
Total Cost .. ... .. ... . $18,284,000
Alternative 3 Present worth capital costs . ...... ... ... ... . ... $9,167.000
Present worth O&Mccosts . ....... ... ........... $7.218.000
Total CoSt .. oot e $16,385,000
Alternative 2 Present worth capital costs ........ ... ... .. ... $ 0
Present worth O&Mcosts . ......... ... ... ..... $10.971.000
Total Cost . oo vt $10,971,000
Alternative 1 No costs are associated with this altemative.

*The costs for Alternatives 3-7 would be substantially higher had they taken into account the
amount of DNAPL contamination as outlined in Alternative 8. Alternative 8 presents a more
realistic accounting for the purposes of remedy selection and cost. Requiring U.S. DOE to make
revisions to the CAS/CMS for Quadrant Il would be expensive, and consume limited U.S. DOE
budget dollars that are best used for remediation. Additionally, revisions to the CAS/CMS
estimates would take time, and may delay the implementation of a remedy for an additional fiscal
year. Please refer to the CMS Report and to Appendix 111 for an explanation of how the costs for

the alternatives were derived.

8. Community Acceptance

Ohio EPA and U.S. EPA evaluated state and local community acceptance during the public
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comment period. All comments pertinent to the preferred alternatives were addressed during the

public meeting and in the responsiveness summary of this decision document.

7.0 OHIO EPA'S SELECTED ALTERNATIVES FOR
X-701B SOIL AND GROUNDWATER

Ohio EPA has selected a modified version of Alternative 3 for soils and Alternative 8 for
groundwater. Each of these alternatives is briefly discussed below. U.S. EPA has provided Ohio

EPA with concurrence for the alternatives presented in this section.

7.1 X-701B Holding Pond and Retention Basins (Soils Only)

Ohio EPA’s selected alternative for the X-701B Holding Pond and Retention Basins is a modified
version Alternative 3 (Please refer to Figure 7). Alternative 3 consists of Institutional Controls,
selective removal of soil, and containment (capping). Institutional controls include the use of
deed and land use restrictions. The cap shall be engineered to meet the RCRA Subtitle C
substantive requirements as noted in Ohio Administrative Code (OAC) 3745-56-28. Ohio EPA
has determined that re-consolidation of soils is preferable in this instance rather than removal.
U.S. DOE will consolidate contaminated soil under two caps. One cap will cover the X-701B
Holding Pond and the eastern retention basin. The second cap will cover the western retention
basin. Contaminated soils in this area beyond the foot print of the caps will be consolidated to fit
under one or both caps. Prior to placement of the reconsolidated soil, the bottom of the holding
pond will be filled with 8 feet of clean fill and a two-foot recompacted clay barrier, overlain by a
flexible membrane liner. The purpose of the barrier layer and liner is to significantly reduce
infiltration of contaminants to the ground water. This action will eliminate the need for the VU.S.
DOE to relocate the storm water drainage pipe located between the eastern and western retention
basins as per soil Alternatives 6 & 8. Storm water or discharge pipes are not desirable beneath
caps because they may require repair causing significant damage to the cap. Completion of all
remedial activities associated with this unit will meet the substantive requirements of RCRA as
noted in the Ohio EPA’s Directors Findings and Orders for integration Section VI, Paragraph 2.
All surface water drainage shall be directed around the caps. Culverts, drainage ditches or process
lines shall not be placed under the cap in areas in which waste has come to be placed. Control

measures such as silt fences, erosion control, and dust prevention will be implemented to ensure
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that environmental receptors and habitats surrounding PORTS are not affected by construction
activities. All activities required to treat the groundwater and DNAPL bencath the holding pond

area and retention basins will be completed prior to installation of the cap.

Alternative 3 as modified by Ohio EPA will provide the best balance of trade-offs considering the
criteria used to evaluate the alternatives presented in the CAS/CMS report. This alternative will
be protective of human health and the environment in the short and long terms and 1s considered
permanent as long as the integrity of the cap is maintained. U.S. DOE will periodically inspect
the cap to ensure that it is performing as required. This alternative also will meet ARARs, be
cost-effective, and provide long-term effectiveness. This alternative may be further modified as
needed to ensure that the cleanup objectives for the X-701B SWMU are met. Specifics regarding
the implementation of the remedy will be completed during the CMI and the design of the cap.
Total cost of this alternative as modified is $3,000,000 based on discussion with U.S. DOE. The
cost is more than anticipated in the CMS report for Alternative 3, but less than Alternative 8. This

is due to the modification of the alternative.

7.2  X-701B GROUNDWATER AREA

Ohio EPA’s selected alternative for the X-701B Groundwater Area is a modification of
Alternative 8. Alternative 8 was submitted as an addendum to the CAS/CMS report in January
2003. Alternative 8 consists of oxidant injection, and groundwater recirculation in the western
portion of the plume where the source area is believed to be located. This area is bounded by the
security fence in the east and approximately Brown Avenue to the west (see Figure 8). The
primary goal for injecting in this area is to eliminate the source of TCE where recent data suggests
that a substantial DNAPL is present within the Gallia and Sunbury formations. Oxidant will be
injected in those areas to accomplish that task. Sampling will be performed periodically to
determine if the injection of oxidant has been effective and continues to be effective. Current

pumping wells will be incorportated into the designs as needed.

The oxidant injection area will focus on the source area for the plume. The oxidant injection shall
be performed for the entire thickness of the Gallia, and potentially into the upper Sunbury. Where
necessary the oxidant injection may include areas within the Minford in the south west area of the
X-701B holding pond. The frequency and number of oxidant applications shall be dependent on
the residual COCs in the Minford, Gallia and Sunbury formations. The specific injection

locations, number of injection points and the preferred oxidant(s) will be evaluated and
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determined during the design. Should the sampling results of wells within the source area and the
plume indicate the oxidant injection is no longer effective, modifications to the design may be
necessary. The criteria for determining when oxidant injection is no longer cffective shall be
developed in the remedial design. It is expected that the remedy will be operated until PRGs are
attained or sooner if Ohio EPA determines that the remedy is no longer effective in removing
contaminant mass, and that the selected remedial technology cannot be improved to achieve mass

removal.

U.S. DOE will also use the eastern horizontal well to inject oxidant into the plume. The purpose
of injecting in this horizontal well is to remediate the portion of the plume which extends
eastward from this well (near the security fence) to the interceptor trench. The interceptor trench

will be operated and maintained until PRGs are met throughout the plume.

Additional phytoremediation willl be implemented throughout the area between the interceptor
trench and Little Beaver Creek if necessary to enhance the phytoremediation that is ongoing.
Hybrid Poplar trees will be planted east of the existing groundwater trench‘, if needed, to enhance
the phytoremediation of groundwater. Phytoremediation will remediate any TCE in groundwater
which exists beyond the trench and protect Little Beaver Creek from contamination. Deed
restriction(s) will be implemented to prevent the use of groundwater for any purpose until

remedial action goals are met.

The phytoremediation area will cover approximately 2.1 acres and will include additional planting
if needed while U.S. DOE is actively remediating groundwater. Specific details regarding the
implementation, schedule and certain aspects of the design of the remedy outlined above shall be

evaluated during the Corrective Measures Implementation Plan (CMI) process.

U.S. DOE will continue to operate the collection trench until such time as the remedial goal for
TCE in groundwater is met. The active remedy (oxidant injection) will be terminated when
PRGs are attained or sooner if Ohio EPA determines that the remedy is no longer effective in
removing contaminant mass, and that the selected remedial technology cannot be improved to
achieve mass removal. After a minimum of 5 years of operation of oxidation injection, U.S.
DOE may petition Ohio EPA for a determination whether the technology is no longer effective,
and whether alternative measures or discontinuance of oxidant treatment 1s warranted.

Modifications to this remedy in order to achieve the PRGS may include but are not limited to
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alternatives discussed in the CAS/CMS report for Quadrant 11.

Institutional controls, when enforced, are expected to effectively prevent exposure to people
during the time this aliernative is in operation. Deed and land-use restrictions will limit future
land use, place limitations on excavation depths, and prohibit development of groundwater for use
as a potable water supply. The groundwater monitoring program will use monitoring wells to
monitor contaminant fate and transport. Groundwater will be monitored at least semi-annually or
as necded during the start of the remedial process. The frequency of groundwater monitoring will
be evaluated in the approved corrective measures implementation plan, and the monitoring results
will be reported in the integrated groundwater monitoring annual report for the X-701B SWMU.
The IGWMP will include sampling parameters and frequency. The parameters and frequency of

monitoring may change as remediation progresses.

Alternative 8 will provide the best balance of trade-offs considering the criteria used to evaluate
the alternatives presented in the CAS/CMS report. Ohio EPA believes that this remedy will be
protective of human health and the environment both in the short term and over the long term.
This alternative will meet ARARs, be cost-effective, and provide long-term effectiveness. The
cost for this remedy as modified is $19,405,000 for the oxidant injection and recirculation and
$24, 547,000 for the operation and maintenance of this alternative for 30 years. The total cost of
this alternative is $43, 952,000. Please refer to Appendix III for an explanation of the costs. This
alternative will meet the required RCRA substantive requirements noted in the Director’s
Findings and Orders for Integration, Section VI, Paragraph 2, when the RAQ’s are met for
groundwater. The alternative will be evaluated in five years from the date of remedy
implementation to determine its effectiveness. For this remedy to be effective, groundwater data
in the western portion of the plume must indicate that the source (nonaqueous/nondisolved
contaminants) have been removed in a reasonable time frame. This alternative may be modificd

as needed to ensure that the cleanup objectives for the SWMU will be met.
8. CONCURRENCE
U.S. EPA has provided Ohio EPA with concurrence for all of the sclected alternatives for the X-

701B SWMU outlined above.

47-



APPENDIX 1
FIGURES



PRI wad il SOV 1IN0

340 DlrAIG QU BNMAYUG QEUIRE QI LHIINNI0U

SL¥Od 'dew uoles0T 9ls

7 \ g
\\\\
A OIHO
SITW NI 3TVO§ “uoeysn oA0qe a4 7
s ———— JOJ OIYO) JO G 9
o ° U eae alp smoys |
x0q UM esN |
- |
{ L ,
/ o .,v\\»..- R
A AMONLNEM \\

| 9Inbi14




of W81 G INT g7 ! SIOTYD 1990560
FLVO OAAVHO QI otV 0L8HNC Q1 ANINEOOT

A Asepunog 300 ,;

s1Y0d ‘dew ueipenp SPEOY §S800Y O e

SIBPUNORG BIPRND o+

|
S1HOd g sun *

L — =

L WREGEN
1334 NI 3TVYOS .M R
p—— 3 -
000z 0 S Egn«?x
/ g
afieujesg
1SAMYINCS
HypuEY
MY Kjag 0TiX
2008°X  1006°X
)
w_ 18X
2 verix sreex 3
x V009 xXf
AN o
& ! [ seLLx z
004-X > | e
orex | 8 ' g
Lo-
® pox 4oz 2-x
e e W
084X opi-X “Groge-x
. §0¢°X yaia e
004X x ﬂ aBoupsg
roez-x (BYOLX e m isam
. | e E=4 p .
w\N.v E yolg £ELX / -
- afiviyeiq 983 7

M S s e

SU00BBT Vii9X

sinbiepy

qang 4 vog

abeujesqg

ISBOYIION ———> 01 8BauIB.Iq BION _.) Py
T0€2-X

b SV'veLX

gih9-X

*mwko
<5,
", 3 ru%
%y, 5

YSELX

Z 9Inbi4



" , L LSS . :
! e mreas | peeodold ke i —

] /

| _'%000t

———E et s g —

-

Agpunog JuBipEnND

Arapunog 4G =vs e ﬂ
]

YOIy 8-UeeD Pelped 3 Mk
£N20 4 4)-UBRD |0 VelY .

7
<
/ ,
/

wsas60i4 u s100foig ﬁ\ npuwY . o
uonsoy e Buniemy I HMBD Jsjag
P9I18ISWOD $INROID . ‘.

vd IO AQ pejpued puw
PoIBICWOD $RINSOID .

4/

Ho

|
|
|
{

n AvPL-X -/ ovL-X .
(4) ¥ () oYrL-X , |
R et L :
P A - a— Ed Ho
7 seyouesy 7
j101de3193U)
. 14 P
3
vrve-x y
\.\
\\\
-
Wiionx . | 252-x |

¢ ainbi4



VR L )y

*IvS ormavd Noves S bansoo | §140d Ye ABojos Bumoys wesbeig ¥90|g JReWsYds

31vQ OhAvEd T ONPAYBC 0EBHSE ‘01 LNINNDOC

[RYRLe

| 37vDS OL LON , (p661 IOA) 144 1 WRIPEND IOHNOS

FIVHS OIHO

13AVED
F¥HS QY0438 9 ANVS
BNOLSANVS VaVIT

A -1 B g o
BARH IR AN

-y
LUS 7 AVIO QUOANIN nm. g

TINNVHO ¥INAIE HINOWS 140d

 2Jnbl4






o 0062 82 AP 800 % 2 SHOBYOOL-0900
1¥0 DHMYED 21 onimye0 w5t 0 aanoos | TBW 8661 - SWNI B3Iy 2AREBISaAU| J2)EMPUNOID 104X
0097) aoves 0022, 0002+ 00814 0091s 00P 1 0oz H 0001 009G+ 080+ 00v0) 0oT0M 000!
DITLoIX wﬁwo;
000
o
i i i 20
[ ]
otz-i0:x
O . i 904-104% o
h - i , ) o10-losy |
- Siaogigs | BPTHOLX 2goiosx S0
. : o7z- 5; Ce0yory QPOLEQBIOLX | : D8Fh0ux 00G,
. .
O61-H04X
3 ST
wCNQEN: 104X §0Ma0- mfokx M
A H
osi %mvzf \\u\\\\x\.\\\ |
N , e W
SCEoux
o JDYC 04X
2d°08% 3
€029°238 D50 10X . o8,
: o *
ovanénion B0 o : ourkec
orz G \ o2l aix
A c,}é;fx fevieI
v .
Dgveiiiw O LixX
UUIBLLINIOY Dari0LY . - v
[ . 304 Unm iap Buuojropy . IR Y :
6070 «.m.,\ F95°10.% | ) AR .
, 000001« B
"y Can’ . I
. Juvecl 000634 - 0000} Lo
s/ 00004 =000 4 :
- o 0004 - 001
A oo
: o0 -§
N VBN ul iBlempUN0LS) BilED
, Ul UONBILBOUOD 30| L
| 5B%
ofcfom.x \ . . x.,_v.m_!,..u ot e = b
- - - a0l

9 84nbi4




.-suiseg
UOHUINIY

Q aJnbi4



APPENDIEX B
ARARS



f
"H3LVAM ONNOYO YO JOVHuNS 31IS-NO OL wOm(er_Di "SNOILO3S 3SOHL ¥3ANN 03NSS! H30HY0 YO LINY3d

¥ 3AVH TTIM H0 ¥31VM 30V3ENS ¥O ¥3LVM ONNOYHO| ‘SIINY ANV HO 80°1 119 OL LO'HL19 SNOILD3S 20

ATdWOD OL ALNQ - SINSWIYIND3Y
JOYLNOD NOILNTTIOd ¥3LVM

JILVYNIWYLNOD SVH HOIHM 311S ANV OL SNIVI¥3d | SINIAIYINDIY HLIM ATdWOD OL 34NV SLISIHOYUG |

“¥ILVM ONNOYD ¥O 3OVIUNS FLIS-NO OL IOHVHOSIA!
¥ 3AVH 1M B0 Y3LYM 30V4ENS YO ANNOYO 3L1IS'NO'

Q3LVYNINVLINOD SYH HOIHM LIS ANV OL SNIV.IY3d

|
I
03118IHOHEd $1 3LVYLS 3HL 40 SH3ILvmM dO ZO_FD.:OL

g3L18IHOYd NOILN1T10d 40 S10v!

T SNIVHO 4O 'SWVY3IYLS

‘SNIVHA Y0 'SWVIYLS 'SINVYTOLNI HL G
¥O "0 '3SNJ3Y ONIMOYHL LSNIVOV NOILIBIHOYd

I
S3IONVSINN 4O NOILIGIHOYd!

S3UVIOL IN3OVIGY O31vO0T1 S3LIS 11V OL SNIVLY3d

SAVMHILYM LONYLSEO AV HO STI3WS'

SNOIXON 3AVH AVW LVHL 31IS ANV OL SNIV.1Y3d

'SAVMYILYM SO NOLLONYLSEO 3HL,
ANY ST1IAS O SNOILVIVHX3 SNOIXON §1181HOYd |

SIONVSINN 30 NOILIGIROYd

T R AL FELED
v ONIYNA O3LVYINIO 38 1M ¥0 G31¥001 38 04 IW0D
SVH 3LSVM QI10S HOIHM LV 31IS ANY OL SNiVi¥3d

"SLSVM,
SNOILOIANI QILYIULINA ¥O 3LVIYL HO ILSYM QI10S

40 ONIdWNG N3JO YO ONINYNE N3dO SLI8IHONd| ONINYNG 80 ONIdWNQ N340 S118IHOYd

YH/QIT0S 40
INIWIOVNVYIN 3HL 3HIN03Y S3ILIAILOY ISOHL GTNOHS
‘3LSVM SNOCQHVZYH 80O/ONY QITOS ¥3A0ONN AV
HOIHM S3ILIAILOVY NOILYAVOX3 3ANTONI S3AILYNYILTY
NIVLI¥3O 'Q3L1v00138 0L IW0D SYH 3LSVYM QINOS

50 SNOAQYVZYH HOIHM LV 3LIS ANV OL SNIViY¥3d

'¥d3 OIHO 3HL 40!

HOL03uIQ IHL WOUH NOILYZIHOHLAY JOIEd LNOHLIM!
Q31181HOYd S1 031vy3d0 SYM ALINIOVL 3LSYM QI10S:!
YO BLSVM SNOQYYZYH 3YIHM ONVT NO ONINIW HO!
ONITUYA 'ONIQHNE 'ONILYAVOXT 'ONIAVYD "ONITTI

Q3LVO0T SYM ALNIDYS,
JLSVM Q108 YO ZVH 3HIHM LONIODOIG,

YH/QITOS 30

LINSW3IOVNVA IHL 3YIN03Y SIILIAILOY 3SOHL TNOHS

"3LSVM SNOQYVZVH JO/ANY JIT0S 83A0ONN AV

HOIHM S3ILIAILOV NOILYAVOX3 3ANTONI S3AILVNYEILTY

NIY1I¥3D 'Q34v00138 01 3WOD SVH JFLSYM SNOAUVZVH
O QITOS HOIHM LV 31IS ANV Ol SNIVLiY¥3d

‘3LSVM SNOQUVZVYH ¥O QIN0S 30 T¥YSOdSIQ 8O,
LHOJSNYYL 'INIWLYINHL 'IOVEBOLS ‘NOILYEINID 3HL]|
ONINYIAOCO SINIWIVINDIY ¥IHLO YO ONILLINYId]
WOYd NOSH3d ANV LdW3X3 AYW H01038iQ!

3HL HOIHM AG SNOILIONOD ONY ALIKJOHLINY S3JIA0Yd

SINIW3ENOD3Y Q/S/L
JLSVM ZVH ¥ QIT0S OL SNOILagW3X3

NOILYY3NIONI¥O H15V3 30 LNIWIAOW|

O9Y3ANN T1M LVHL S$31IS 804 ¥3AISNOD 'WNO00
AV SNOISSIWG 8iV LYHL HONS J3OVNYN 38 1M
JLSYM SNOCYYZYH HOIHM 1V 311S ANV OL SNIV1d3d

T 7 0yvZYH/QITOS 40 INIWIOVYNVIW 3H1 34IND S305]
11V ATIVNLEIA Y04 03 83AISNOD 38 QINOHS 'S3ILIAILOY
VI3 W3Y 40 LINS3Y V SV YO 311S 3HL 30 NOILIGNOD

ONILSIX3 3Hd V SV H3HLI3 SHNODO LNVNIWVYLINOD N:i

NY 4O SNOISSING 3Y3HM 3LIS ANV OL NIVLY3d AV

"HITV3R,
0178Nd 04 SNONFNI SI YO ALYIOYd HO 3417

40 LNIWAOFNI 318YLH0INOD IHL HLIM STUIIYILNI,
L¥YHL 3ONVLSENS SNOYOT0 YO HOJYA ‘BHONWS!
"LSIN'SYD 'SINNH 'LSNQ "YSLLYA 3LV INOILEYd;

ANV LINZ TIVHS ALITIOVY SLSYM SNOQYYZYH ON|

S3ILITOV4 3LSV W
SNOQYVZVYH WONS SNOISSING MV

‘090 3HL
40 NOILO3S LVHL OL INVNSYNd dINSSi IONVIUVA moﬂ
YIGYHO 'LINYIG 'S3INY ANV HO P0LE "03S NOILVIOIA

NI LNVNINYLNQD JIV NY JO NOISSING S1I81H0Yd:

$31NY TO¥LNOD NOILNTICG!
¥I¥ 40 NOILYI0IA SLIBIHOYG;

SNOILVIQIN3Y,

NI S3i103dS 035 3IONVANS 40 NOILVY3GISNOD 3HIND3Y
AVW 1OV SIHL "SLNIWSS3SSY ¥SIy NI QIWIAISNOD

38 1SN $3103dS INV1d ¥OLa303Y LYHL SIHSITEVLST,
ATHYIN0 'S3103dS A3WIONVANI WEVH AVAI

STVOINIHD 3Y3HM STLIS NOILVIQ3IW3Y OL S31NdaV ”

(SNOILI3OX3 ALY340Yd
JLIVAIYY SNOS) S3I03dS INVId QIHIONVANI
30 NOILONYLS30 HO TYAONW3Y S1I8IHOYd

S$3103d4S LNV1d Q3d3ONVANT!

zo_E<oi

1X31:

T ONOILdYDT snivis

L0119 MSTY
VO LLES MSQ
viiL9ee MSQ
msa

€198 Jdv
€0 PELE MS|
; !
Z0'vELE MH,
MH

Z0'pElE

No.vm\.m, JdV MH!

§0v0LE odv

20819} ¥NQO:

o040 TUvD




'3NY SIHL 40 §1-L HONOUHL -L $318VL
"SNOILIONOD 31IS A8 0310344V SHILYM NI Q31414NTAI VIY3L140 SAILVEEYN ¥O VO INNN
30¥3YNS ANV ANV NOILOY TIQ3W3Y 40 LINS3Y V S 213193dS 3AVH LON OQ HOIHM SINVLNT10d, , ;
SY3LYM 30V3dNS OL SIDYVHOSIQ HLO8 OL SNIVIH3d ¥Od VI4ILIYO ALIIVND YILYM STHSITEVLSS! VIILINO ALITVND w3LYMI g Ol 0-ysvee o MSQ
SIOUVHOSIQ 308N0S
LNIOd Y03 SINOZ ONIXIN IVWYIHL ONIHSITEVLS3I
39YVHISIC 30UNOS INIOd ¥ NI 031 INS 3| ¥0d VIY3LIYO IHL SINISIUd (8) SIOUVYHOSIC] , ,
HOIHM 3AILYNS3 1TV NV OL NIV1¥3d 0IN0M ‘(iLd)! 30¥N0S LNIOJ HO4 SINOZ ONIXIW TWHIHL-NON| ; | ,
IIVISNI OL LiNY30 398VHOSIA 30 WH3L Y SV 031TddY ONIHSI8YLS3 Y04 VIY3LIN0 JHL SINISIdd (V) ¥ILvm 30VHENS 504 SINOZ ONIXIN ddv 8Vl 90-isyee’  MSQ,
| 38 OL ¥OLOJWIQ 3HL] ;
'3SN A3LVNOIS3A] A8 Q3IWINDIY 38 TIVHS LNIWLVIYL ¥Od STOULNOD| , :
JHL NVHL 831138 SI ALITVNO ¥ILVM ONILSIX3;] INIONYLS LSOW 3HL '0IL03ILOYd ANV OINIVINIVA | W
N2ZHM SQYVANYLS LIS OL 3INY SiHL $3SN VdOMQ: 38 7IVHS $3SN WY3YLS NI ONILSIX3 “ALITVAD! !
$3OYVHOSIQ ¥3LVM 3OV4uNS L¥I¥1 OL 03SN 38|43 LYM ONILSIX3 HO ISN 0FLYNOISIA MOTIE ALITVND! Y31V M 30V4ENS ”
(1v8) ADOIONHO3L 318V TIVAY 1§38 LVHL SIMIND3Y Y3LYM 30V4YNS 40 NOILVAVHOIA SINIATYY | ¥04 ADIN0d NOILYAVHDIAILNY ddv M msa|
HLMOYO 3ONVSINNI I !
3LV3¥0 LVHL SINSIHLNN (3 "SIONVLSENS TWHLI T, |
| YO INIWHVH '0IXO0L (O "JONVSINN ¥ JLYIHO LVHL' ,
SNOILIANOD 31IS A8 03103 J4V SHILYM 30VIUNS] STVIYILYW (O 'WNIS ONY IO 'Si¥83Q ONILYOT4(8 ,
JLISTNO ANV ONV NOILYIQIWIY 40 LINSIY V SV "SGIN0S IANIJSNS 318YNOILOI(E0 (V (NOY ) ¥ILY M , , ,
SHILYM 3OVIUNS OL SIOYVHOSIO HLOE OL SNIVLYId | 3I3YJ 38 TIVHS 31VLS IHL 40 SUILYM JOVAYNS 1TV, 30VJUNS 804 .SWOTITYa 3AI4. FHL ddv 3QVE/Y  VOTL-GvLE msa
i j ;
"SNOILIGNOD 31IS A8 0310344V S¥ILY M JOVIUNS’ 4 ! ,
31iSNO ANV ONV NOILVIGIWIY 4O LINSIY VSV 'SIDYVHOSIQ ¥ILYM JOV4UNS 04 $39NAI00Nd $38N0300Y| ; ! | :
SYILVM 3OVIHNS OL SIOUVHOSIO HLOE OL SNIVLY3d ' NOILOZTIO0 ONY STOHLIW T¥OILATYNY $314103dS NOILOITI00 ONY TVOILATYNYI ddv] £0°1-574¢ Msg
SIVLiEvH: : T W
LdN¥SIQ AVW S3ILIAILOY TVIGINZY 3¥IHM 0FHIAISNOD] | i | ”
38 0S1v QTNOHS 'S3103dS 031S11 SN3LVYIYHL ISVI T3] f |
WOIWIHO 3¥3HM S3LIS NOILVIGINTY LY A1ddV AVW | OIHO NI G3Y3ONVAN3 03IAISNOD S3I03dS LNVId  §3103dS LNYIg G3YIONVONS 20 USITi o8l v'€0  1-8L-10GH ¥NGO
"SIVII8vH ONILSIX3 88N 1§10 G100 T
SIILIALLOY TVIGSWTY JUIHM SILIS LV AlddY OSTV AVW , , | i ,
"$3SV3735 TVOINIHO A8 J3N3LvIuH L 3UY $3103dS)| ‘03YIONVONS. , W | |
Q34517 393IHM S31IS NOILVIGINIG OL A1ddV AYN | Q3YIAISNOD $3103dS IYWINY OIHO 40 LSI11 $3103dS TYAINY O¥IONVANS 30 151 081 8V I0 €Z4E10§) UNQO
"d3LYM ONINNIYG; '
40 $308NOS ANNOYOHIANNA 40 NOILYNIWYLNOD 3HL]
$113M OLNI 3dAL ANY 40 S3LSVM LOIPNI OL)  SLN3IAIHH LYHL $113M OLNI SILSVM JO NOILOIINIj ST13 M OLNI
SANILNI YO SYH ¥3HLI3 LVHL LIS ANV OL SNIVIY3d | 3HL ¥OJ NVHDOUd AYOLYINOIY ¥ SIHSINAVLISI]  SILSYM HO 3DVMIS 40 NOILOIrNI ddv E0LiLS oin
3SEVHOSIQ 309N 0S| "SQYVGNVLS IN3N1333 TYNOILVN HLIM TTsaLs INInvEsI WNOIvN T T T T T T o
LNIGA ¥ 3AVH A HOIHAM 3LIS ANV OL SNIVIY3d | 3ONYITNOO ONIMINOIY SNOILVINDIY SIHSIIBVLSS|  HLIM IONVITINOO ONIIIND3Y S3IN% ddv w0ty msal
] Y1 3IOVHO0LS T .
! "4IISNYYHL YO LdIOOV TIVHS ALINIOVE 3LSYM
| SNOGYYZVH HO SNOILOFNI 'QIT10S ¥ 40 HO4VHIH0 !
! HO ¥INMO ON (8 '3LSVM SNOILOIINI HO '3LSYM
'Q3L¥0071 36 OL IWOD S¥H 3LSYM JAILOVOIAVY, SNOQYVZVYH 'ILSYM QIT0S 40 3dAL ANV HLIM 31S¥M Q3LI8IHOYG LSV M:
13A37 MOTHOIHM LV S3LIS 11V OL SNIVLN¥3d (3AILOVOIQYY 13AFT1 MOT ONITONIWNOD SLBIHONd (¥ . 3AILOVOIGYY 13A31-MO1 ONITONVH 13y g'v Le0vele MH.




1SVYM NV !
A¥IA003Y 13N 3LSYM 'NOILYHINIONI ONILYHOJHOIN!
S3103N3Y Y03 HIQISNOD 'HOVLIS YV WONS i

Q311143 (SHOAQO "WOJYA 'INOWS 'LSIW 'SYD 'STWN4 "301LOVYd ONIYISNIONT;
I1SNGQ'ILVINDILYEYd) 3LIS'NO 30UN0S LNVNINVINOD gO09 NO g3SvE $30UNOS INVNIWVLNOD|

Y1V NV IAVH T1M 4O SYH LYHL 31IS ANV OL SNIVLY3d W1V W03 LHOIFH %OVLS 318Y MOTTV SIHSITEVLS3! SINIWIUNOIY LHOIFH HOVLS aav '8 20°91SvLE odv
i
013 NOILOWH X3 HOJVA 110S 'NOILYHINIONI 'ONIddidLS SNOILONAZY TVALOV LNOHLIM SNOISSING| ! ,
IV Y OL SNOISSING HLIM $3LIS ¥O 4 ¥3AISNOD TvIONOD OL SNVIW ¥3IHLO ¥O NOILNIQ SQISY04 | NOILNSAWNDYID dav v 80°51-GvLE . odv.
NOILVYINIONI 1301 |
"INIWLVINL YILVYM 'ONIEENSD ANV ONINYITO| 3YV41IM O AL3IVS 'HLTVIH YIONVANT LYHL 3A08Y] ” , W
NOILDNQO¥d INVHIIN 'NOILYIIVLISNI d¥0 'NOILITOW3A| 3HL 30 SNOILVNIBNOD ONV SYOJO0 '$H0dVA 'SISVO
'NOILYAYOX3 0O%3GNA TTIM LYHL STLS 303 ¥IAISNOD ‘SINNG 'SAIOY 'ININO '1YI0 'LSNA 'STHSY 'IHOWS ,
'STONVSINN NOILN1104 HIV 'ISNVO ATGYNOSYIY| 40 ((51SIDUNOS ANV WOUS HIV 3HL OLNI 3d¥OST HO| ,
AVA O 'SISNVD HOIHM 31IS ANV OL SNIVIN3d | NOISSINI 3HL SV 3ONVSINN NOILNTIOd HIV S3NI430 | Q3LIBIHONY SZONVSINN NOILNTIO4 81V 4y v 10°5L-6viE odv.
: JONVNILNIVIW ONIING NMOQ !
31IS"NO LN3WEIND3 TOHLNOD NOILNTIO4 IV 3Z1ULN|  LNHS 38 LSNW 304N0S NOILNTIOd NIHM $3141034dS: LNIWIND3 TOHLINOD 110
TN M ¥O SIZITILA HOIHM 31IS ANV OL SNIVLN3d ONY 3ONVNILNIVW 31NQ3HOS SIHSIEVLISE: ¥ 30 3ONYNILINIVA B NOILONNFIVA deV IV, 90°64GviE o4y
SINVIATIO 8IV LIW3 01 TviIN3L104 !
Y3IHLO YO NOILOVHLXS ¥OJVA NOS ONIdIIYLS SNOISSINI 30 ¥YIASB1000Z YO AVQ/SET :
YV 'NOILVE3INIONI HLim S3LiS ¥Od ¥30ISNOD i 0} NVHL SSITHLIM S308N0OS SIJdWIXT ATTVHINIO: NOILdWIX3 SININIW 30 ddv: 'V S0-GL-G¥iE L ,Uu(
| "SQHVANYLS 3DUVHOSIA SIOVINI ‘NisvE 33AIY
NISve OIHO Ni 3317QTM OL INIWHYH SNOILYHLNIONOD: NISYE ¥3AIY ; |
93AIY OIHO NI SIOUVHOSIQ HLIM S3LIS ¥Od ¥3QISNOD IVOINIHO 3LVINOTVO OL MSA AB O3SN:  OIHO 'VIYILINO 3311 2ILYNOV 40 'A3Q! ddv’ avi 0y isvie Mmsal
TS1IWIT 398VHOSIA| ! ,
"$39¥VHOSI SLOVAWI "SINVLNTIOd 4O §193493 HLIV3H SYOLOVH NOILYINWNDOYOIE | |
§3LVM JOVIENS HLIM SILIS ¥O4 HIQAISNOD | OILVNDY ONV NYWNH ONILOIA3Yd NI MST A8 43$N ONIAIYIA 504 SIID0T0QOHLIN: 4dv OV dETLeshie L msO
T NOILVOI4IQ0W SLVLISSFO3N] - , W
| AVW LYHL S3103dS SAILISNIS 4O A¥LSINIHO| !
| ¥ILVM SV HONS SNOILIANOD OO SHIAISNOD
| 'SLINI 39YVHOSIQ ONV SQUVONYLS ALIVAD ¥ILVM
OIHO 40 S¥ILVM 30VIUNS ININYFLIQ OL SINIWLSNIQY D14103dS JUS INVW, SINIVA ANV VIYILIED ,
01 39WVHOSIO TUM LVHL 3LIS ANV ¥O4 ¥3QAISNOD AYW AONZOV HOIHM A8 SO¥VANVLS $38130530 OL SNOILYOIZIQON DI9103dS 3 4IS dav oV SErbsvie msa
SLIAIT 398VHOSI]| T ,
NISYE ¥3ALY ININY3LIA OL MSA AS QISN ‘NISVE ¥IAIY OIHO| NISV8 3OVNIVYQ Y3AIY OIHO
OIHO OL SIOYYHISIA HLIM SILIS ¥O4 ¥IAISNOD IHL NIHLIM SWY3HLS OL SIOUYHOSIO OL $311daV IHL YOS ViwILINO ALIIVAD ¥ILV M 4V av|  veeiegeee
T SNOILVOO TV dvO1 SLSYM HSIT8v1SI 01 Vo Md] I
A8 Q3SN "IOYVHOSIG LOIYIQ $IANTONI AQINIY 31 40 |
SNOILIONOD 3LiS A8 0310344V ¥IHLIT SI NV 3LiS-NO ‘NISYE Y3AId OIHO JHL NIHLIM SIN3WOIS ! ;
SILN3WO3S WY3H1S ¥O WVIYLS 41 ININILY3d | WYIHLS YOd SNOILYNDISIA ISN YILVM SIHSITEVLS3: Y3IAIY OIHO YO $30 3SN ¥ILY M @V . Tel-svaE msa
SNOILY2011Y Qv0T 3LSYM HSI18Y1S3 OL Va0 Md |
A8.03SN 'IOUVHISIC L103MIA S3ANTONI AQINIY 1 40 ,
SNOILIONOD 311 A8 0310344V ¥3H1IF §1 ANV 3LIS-NO "NISVE ¥IAIY OLOIOS 3HL NIHLIM SLNIWO3S! ,
WYIYLS YO SNOILYNDISIQ 3SN ¥ILYM STHSINBYLSI!  ¥IARY OLOIOS Y04 S3Q 3SN ¥ILYM da¥ 607157 LE MSQ

SI LN3WO3S Wv3IELS B8O WV3IYLS dI ININILY3d




S . . , 7 I“.I‘lq‘l.].l;
TvS0dSIQ 4O 30VYOLS .BZmE.»(wmk_

"SONIQTING LNIWNIVINOD

¥O3 SONIOTNG HLIAM S311S ¥04 HIAISNOD | '3dNSOTO ONIGTING LNIANIVINOD ¥OJ SOYVANYLS |40 38¥D 3WNS010-LS04 ONY 390010 13y @y oeyzdvse. - MH
. ©4 SON |
WSOdSIQ ¥O 3OVHOLS " INSWLVIYL | 20812572
803 SONIANNG HLIM SILIS 509 ¥IAISNOD | ONIQTUNE LNIWNIVINOD SINIJI0 | OL 10-842-vLE S31NY 40 ALITIBYII1ddV dav 3V owoeyzsvie. WA
i "$309N0S _"
S3OUVHOSIA LNIOJNON 40 §103443 S3ANIONI "SIDUVHOSIO ;
YILVM 3OVIUNS HLIM SILIS HOS ¥3TISNOD | ONILYINO VO 404 ADOTOQOHLIW ¥IHLYNI SQVOTANVA ANWIXVW IVIOL  &d¥ OV xmlﬁm}mfm  msa
"$398VHOSIC: "NIOAXO G3IATOSSIA NO ' "
¥ILYM JOVIHNS H1IM SILIS Y04 HIAISNOD | 3DUVYHOSIA 40 S103333 ONILYINDTVO 304 SAOHLIN' ONITIQON NIDAXO 03AT0SSIO.  da¥  dvi  sbrsveer  MSC;
"$398VHOSIO "SLIWIT 398VHOSIG Y03 SNOILVYIAISNGD, S1iWin a3sva ALV ,
H3ILYM IOVIUNS HLIM SILIS HO4 YIAISNOD 0358 ALIOIXOL ONILYINDWYO 404 SQOHLIN WALV M ONY ALIOIXOL INBNTA4T 3I0HM  ddv V. 60Tenie ) _ msa.
S3IOUVHOSIO "SLINN 308VHOSIA ONILYINOIVD Ni 63SN 'SINOZ| SINIWIHINDIY ONIZIS , W

H3LVM 3OVIENS HLIM S3LIS ¥04 ¥3QISNOD ONIXIN 30 §103333 ONININY3L30 804 STQOHL3W ANV NOILYHLSNOW3Q 3INOZ OZ_X_Z ddv; A 80-C- mzm MSQ:

[P — S R VI P

'SLIWIT 3OUVHOSIQ ILVINOIVD OL : |
'SIOYVYHOSIQ! 038N "SLNVNINVLINOD ¥3LVM 314ILINW 40 S103443

WILYM 30VIHNS HLIM SILIS 04 YIAISNOD Q3INIBWOD ONILYINOTVD Y04 8S300Hd $3EI¥OS30,  SINVLINTIOH 40 $103443 3A1LIQAV; ddv 8y oTsve  MSQ
o 'SHOLOV4]

‘SYILYM 1v2i907018 ANV TYIINIHO NO 3SVE SNOILYLIWN SNOILYLIAIT ININTJ33! , ,
30v38NS 0L STOUVHOSIA HLIM S3LIS ¥O3 ¥3AISNOD IDUVHOSI ONILYINDTYO HO4 ADOT0QOHLIN AdYNINIT38d 40 NOILYDI1ddY ddv S av o sTevie . MSQ
$39uvH0SIa) "$354UVHOSIQ ¥0d SNOILYOO 1V SNOILVDOTIV ; ' ,
¥3LYM 3OVIHNS HLIM STLIS 503 ¥3QISNOD AvO13LSYM DONILYINDTVD HOd §§300%d QVOTSLSYM ONILYINOIYD ddv @v.  sezevee 0 msa@

N o i "SLINTT 398VHOSI S1OVANI “

SYILYM 3OV4HNS| 'Y3LVYM 3DVIUNS OL SIOUVHOSIO Y04 SNOILYOOTTV; SNOILVLINIT LN3N1443 a35V8 ;
Ol 39uVAOSIA HLIM LS ANY ¥04 ¥3QISNOD Q¥0713LSVM INIWHILIQ OL MST AS Q3SN| ALIVAD ¥3LVYM 40 INIWJOI3A3C ddv oV v0-TSrLE MSQ

(ALNVYAIDINNN HONS GNOA3E ONIONILX3I 3NOZ
¥ ONY ALITYGIDINAW Y 40 AYYANNOE 3HL 3AISLNO)I Q3118IHOYd SI ¥43 OIHO SY3WVY Q3LOIYLISIYNN !
v3IHY QILOIYLSIYNN NV NIHLIM S3LIS OL SNIVLIY3Id 'WOWd NOILVZIHOHINY ¥ORId LNOHLIM ONINYNG zme NI SCUVANYLS ONINYNE N3dO 13y a'o'av) ¥08i-5vit ; o4V

3 3LSYMI ABIA0O3YI

13N4 YO NOILYHINIONI 32T LN NOILONYLSNOD'

ANY ONIBENYSO ONY ONIEY310 'NOILITOW3a:

'SNOILVHIHO ONIQVOT 'ONIQVHD OO¥IANN TIM LVHL
$31IS ¥O4 ¥WIGISNOD "1SNQA 30 (HOVLS-NON) SNOISSING ‘Q37710¥LNOD 1sna

JAILIONI IAVH AVW HOIHM S3LIS OL SNIVLIYId | 38 TIVHS LSNG 3AILIONS 40 SNOISSINS 11! 3AILIONS ¥O3 SNOILIIY1SIY NOISSIWG dav  0'BZYIYI 80LbGYLE 09v.

ST 2 | Pt - - ——— -

TNOILVEINIONI 'ONIBENYD ANV ONIYY3 10! !
"NOIVITIVLISNI dVO '‘NOILITOWIA ‘NOILVAVYOX3 OOmmDZD ﬁ

UM LVHL S3LIS 404 ¥30ISNOD (3AILIONS GNY %OVLS] Q3LI9IHOYd
H108) SILYINOILYVA 40 3dVDS3 3HL MOTIV ¥O LIN3! I 20-24-S¥.€ AB Q3YIND3Y NVHL ¥31L38 I ALITYNO ADINCd i
AVA LVHL SNOILYDOTNIVIYIO NI SILIS OL SNIVIYId 'HIV 3YIHM VIUY ANV NI ALITVND ¥IV 40 NOILVAVYEO 3] NOILYOWHD3T-NON 3LYINOILYY Y. advi S021-SvLE Jdvi
R - BERELE T ’ o T

3LSVM ONV NOILVHINIONI "ONIGENYO NV ONIEYITO|
'NOILYTIVLISNI d¥VO 'NOILITOW3 A 'NOILVAVOX3|
ODYIANN TTIM LVYHL S3LIS HOH4 ¥3AISNOD (3AILIONS I
ONV XOVLS HLO8) Y3LLIVIW 3LVINOILYVYd 40 SIILILNVYND '$ILVINOILYVYd Q3ANIISNS' SUHYVANVYILS '
318VENSVIN LINT AV LVHL 311§ ANV OL SNIViY3d IVLOL d40d4 $QYVANVYLS O1d103dS S3HSINEGVYLST] ALIVNO YIv ._.zmas,( mh(gDOCm(Q, d4dv; 28V 207Li-5viE i o4V




"ONIHSNS
TOS ANV NOILVIG3IW3YOoI8 SY HONS S3IOCTONHO 3L

804 ¥3TISNOOD "ONNOYOHIGNN G3LO3 NI
38 OL 38V SIVIY3LYW HOIHM LV S3LIS Ol SNIVLIYId |

HOLO3HIQ IHL WOYS NOILVZIHOHLINY

NOILD3FNI,

Y3d 3OVI4-NI 03ddvD 39 1M LVHL NOILYNIAVLINOD

SNOILYOE 'NOILYIQ3WI Y ONIYNG A30ONVdX3 38 1M
LYHL S1TI3ONVYY ONILSIX3 ONV JLIS-NO 034v3¥0 38 OL:
$31L1T0V3 VSOdSI0 31SvM Q110S MIN OL SNIVIYId

¥3d 30VId"NI G3ddvD 38 11UM LVYHL NOILVNINVLINOD|

SNOILYOd 'NOILVIA3N3Y ONIYNA J3ANVdIX3 38 TTM|
LVHL STT4ANYT ONILSIX3 ANV 3LIS-NO 03 1v3y0 38 01!
$3111110V4 TvS0dSId 31SVM QIM0S M3N OL SNIVLY3d

'S3TNY 3LSVYAM OINOS FHL Y¥3d J3ddVD 34V LVHL
NOILYNIWYLINOD 30 SYIYY ONILSIXT ANV ONVY 3LISNO|
STNIANYT ILSVYM AITOS ONILSIX3 40 wzo_wZ(axw_

ANV "3LS-NO STU4ANVT 31SVM Q1708 031VIHD,

ATMIN ANV OL NIVLY3d SINIAIEINO3Y SAILNYLSENS

STdS "0 SMVIT IWIL-INO AQVH IAVRK LVHL SvIYV
OL NIVi¥3d LON $30Q '3SIMYIHLO O ATTYNOILNILNI

¥O SNOQYVZVH HOIHM LV 3LS ANV OL SNIV.Ld3d

ONILIS 8V 3AW3S AVWN 'S$3INd 3LSYM Q1708 Y¥3d 03ddVD
3YY LYHL NOILVNIAVLINOD 40O s¥3dV OL NIVLd3d
OSTV SNOILEOd 'STUJANYT 3LSVM QIT0S ONILSIX3
CLl SNOISNVGX3 ANV ONV 31IS-NO (31v3d0 ALIOVY
IVSOdSIQ 3LSYM QITOS MIN ANV OL SNIVLIY3d

FHV SUOS Q3LVYNIAVLINGD 383HM $3LIS LV H3AISNOD

YO NOILVY3INI3O ILSYM HLIM S3LIS 804 ¥30ISNOD

ANV ONIGNTONI SNOILdO WIG3W3Y Y04 43QISNOD

ANV ONIONTONI SNOILdO TVIJ3IN3H 303 ¥3QISNOD

ANV ONIANTION SNOIL]O TWIA3W3Y ¥04 ¥3AISNOD

LNOHLIM 3 L18IHOYd SI NOILOI NI ANNOYOYIANN | Q3ZIYOHLINYNN 40 NOILIBIHOY | dd¥ o sowessese fellal
vm aros| |
‘SHYIUELNO 3LVHOVI
30 S¥Y38Y ONILSIX3 OL NIVLY3d AYWN O8IV, ONISNVYO SNOILIGNOD JLYNIWITI YO T0HLNOD,
‘FZIWININ OL SNOILOY GNY 1T1I3ONYT 3HL 40 30V3uns:
3HL NO 3LVHOVIT JO LINIWLVIYHL ONVY NOILD31100: INIWIOVYNVN 3LVvHOVI
'SYVIYELNO 3LYHOVIT 40 ¥IVd3Y SIHINDIY| CSNOILYY3IGO TUJANYTANYLINYSG 081 M 6l-z-§we WMIsa
v M o:oﬂ "WILSAS dYO 3HL| ,
40 NOISOY3 JZIWINIW OL ONV STVIY3LVA ¥3A0D 3HL
30 SY3YV ONILSIX3 OL NIV1¥3d AYW 0STv| HONOYHL NOILVYL AN 3ZIWINIA OL A3110¥LNOD 38
0L 330-NNY ONY NO-NNY $34IND3Y 0STV "031Is0d3a:
‘N338 SVH ¥O 'ONIZ8 §I 3LSYM QITOS IHIHM! INWOW ¥3LVM 30V3HNS
SY3I YV WOY3 O31493AI0 38 LSONW Y3LVM 30VJuENs SNOILYY 340 T4ANVYT »w..(@_z(m 13y } m mﬁu.mmvmm l§><>_wo
"ONIYOLINOW Y3 L¥M ONNOY¥D ONY WILSAS
VO FHL 40 IONVYNILNIVW 'SWILSAS LNIWIOVNVA
YILYM FOVIUNS ANV ILYHOVIT 4O NOILYY340 i ﬁ
ONINNILNOD S3GNTONI "S3ILITIOVS 3LSVM QI10S S3ILIUOVS TUIONYT W
Y03 3YVO JYNSOT0-1S0d G3HIND3IY 3HL $314103dS; AMYLINYS 30 3%¥D 34NS010-L504d 08L Vi weuzevie. o WMISQ
SIHL ‘G3HSINdWOOOY
38 771 M 03LVHId0O SYM ALITIOVS 3LSYM
QI0S ¥O ALIMOVY ILSYM SNOGYYZVH V JHIHM
| NV NO ONINIA ¥O ONITIHA 'ONIQTING 'ONILYAYOXS,
Y3HLIZ 'AO3OVNVYW N338 SVH JLSVvM dI10s ‘'ONIQVYO 'ONITIH d3S0d0dd ANV MOH 38180830 Q31vyd3d0O SVM Ovy 31SVM ,
0l Q3QIAOYd 38 NV1d d3UVL3Q V LVHL S3HIND3IY aios mO‘N<I mmmxgmwii«\mmnhw_o o Jw! \ln: MWNszm e ..&@\_mm
MENTER) 039 NIG3Lv20T ﬁ
36 OL $31L110V4 ¥O4 SLNIWIHINDIY NOILONYLSNOD i
SIHSITIGYLSI OSIV '0L3 'WILSAS ONIYOLINOW SVO ;
'W3LSAS INSWIOVNYW 3LVHOV31'SOILIHINASOID ,
"HIAVT IOVNIVHA YYINNYEO 'SHIAYT AVIONIOS STUIANYT AYVLINYS ,
3HL ¥Od SINIWININDIY WAWININ 3HL S314103dS W04 SNOILYOIHOIdS NOILONYLSNOD REL Hg0 80-ssyie  AMISG
d31vy¥3IN3O ST0S Q3LVYNIWYINOD:
INIWLIVIHL HOS HOd4 SOYVANVYLS $313103dS VO3 NOILOIYLSIY TVSOdSIQ ANV, ddv: 3y 6P 0L2°5vLC e @I,
¥SOdSia 31IS-NO" VSOdSIQ ANV 803 : , ,
SQUVANYLS O14103dS TWOINTHO LNYNIWYLINOD S3AID  SAYVANVLS INIWLYIYL TVSHIAINA, ddv v 8v0.2-57LE! _ MH
30¥1d-NI S3LSYM ONIAY3T ¥O VS0dSIQ $73A31 NOILOINLS 34 TWS0OdSIA "INIWLV3YL 904
QNYTONIAIIHOY 30 SNY3IW ¥ SV NOILNTIQ SQIGY04 3LNLLSBNS ¥V SV G3LI8IHOYd NOILN IO ddv Qv £0-042-5vLE MH
30VId-NI S3LSVM ONIAVIT 80 1vsS0dsid SNOILOIY1E3Y : ; ” .
' IWVSOdSIQ ONVT 04 318V0I11ddVY SNOILINIZ3a 04Z°SvL€ NI SNOILINIZZO| ddv: 'V Z0°042°6¥it MH|
30V1d NI S3LSVM DNIAYIT HO TvSOdSI SNOILOIYLS3Y! 042-SvL€ 40 !
! IVSOdSIQ ANVT JO ALTUSYDIddY $3AI1D:  ALINIBYDITddY ANV '3d00S '3S0dyNd dd¥ 4V, 10042-6viE MH
. : il are IS bbb U —..nE
T ,
TWSOdSIQ ¥0 IOVHOLS INIWLVIEL: SONICTING LNIWNIVLNOD! ONIQUNG LNIWNIVINOD ¥O S
4O NOILVHIdO ONVY NOIS3Q H0d4 SQUVYQNYLS 13y 3V, Li8vZSviE MH

d0O4 SONIQTNG H1IM S311S ¥04 J3AQISNOD

SOBVANVYLS ONILYY340 NV NOIS3Q




vO ONV 37NY SIHL 40 SHAvYOvYvd| “§6-6v4€ OVO 335

H3H10 HLIM ONOTV 'SIHL "TVSOJSIQ ¥O INIWLYIYL:  "OL3 'SONIMYYA Q3 UVLIQ 'WILSAS LNIWNIVLINOD!
0L HOldd Q3YOLS JYV LYHL SUOS AILYNIWVINGD| 30 NOILJIYOSIQ SY HONS NOLLYWHOINI S3ANTONI] i
ONY S3LSYM ¥O4 H¥IAISNOD "SHINIVINOD! "39VHOLS ¥INIVINOO 40 AOVNDIAY INIWYILIC! :
NI HN0D0 1M 3LIS-NO 31SYM SNOQYYZYH! OL ¥d3 OIHO HO04 AWVSSIOIN SINIWIMINDIY LNdTd SYINIVINOD NI 3OVHOLS
30 IOVHOLS HOIHM LV 3LIS ANV OL SNIVIY3d | 3LSYM SNOQYVZVH AILNVLSENS IHL STHSINBVLISI - 3LSVMZVH 03N LIW3d 100Y  ddv 107 vr0gevie N MH
ONIHSNA!
1I0S ANY NOILYIAINIHOIE SY HONS SIIDOTONHO 3L i
403 ¥IAISNOD "ANNOYO¥IANN AILOICNI' "ST73M | SSV10 HO3 AVSSIOIN SINIW3HIND3Y! S113M I S$¥10 505 D3y ,
38 0L 39V SIVIEILVA HOIHM LV S3LIS OL SNIVI¥3d | ONILYOd3Y ONY ONIHOLINOW 'ONILVYEIJO S314103dS; ONILYOJIY ¥ ONIHOLINOW 'ONILYYEIdO o8L oeewespie 2N
ONIHSNT3!
710S ANV NOILYIO3WIHOIE SV HONS SIID0TONHOIL! ,
Y04 ¥IAISNOD "GNNOYOYIANN QILOINN "$713M I $SVI0 HO4! $T13IM [ SSVID ,
38 01 39V STVIYILVW HOIHM LV S31IS OL SNIVIY3d SINIWIWNOIY ONILIS ONV NOILONYLSNOD S314103dS. Y03 SLNIW3YINOIE NOILONULSNOD ddv (Evesrie ~on
N ONIHSNT4. ,T
1I0S GNY NOILYIOINIHOIE SY HONS SIIDOTONHO 3L} "SNOILINI43Q
Y04 ¥IAISNOD "ANNOYONIANN QILOIMNII HO3 v0-¥E-57LE 33S “TIIM | SSYTO V ONINOGNYEY HO $113m :
38 0L 39V STVISILYA HOIHM LV S3LIS OL SNIVIY3d {ONIDDNTd NIHM L3N 38 OL SINIW3UIND3Y §3i3103dS! | SSYI0 ONINOOGNVEY ONV ONIOONId ddv 9E-vE-GVLE ___on
ONIHSN 14! ! !
1105 ANV NOILVIO3WIN0I8 SY HONS SIIDOTONHOIL !
H04 ¥3QISNGD 'ANNOYONIANN AILOICNI, ‘STIZM 30 ALIYDILNI TYOINVHOIW ; ,
38 0L 39V STVIZILYA HOIHM LV §31IS OL SNIVLIY3d JYNSN3 OL L3W 38 O1 SINIWIWIND3IY $314103dS ALIMOILINI TYOINYHOIW ddv: | ve-veoghie C ain;
ONIHSN 14! , T
T0S ONV NOILYIO3WIHOI8 S¥Y HONS S3ID0TONHOIL! ” ,
¥04 93AISNOD "ANNOYO¥IANN Q3LO3MNI "SNOILO3INI ONNOYOUIANN SLINY3d: : ,
38 0L 34V STVIYILVA ROIHM LV S3LIS OL SNIVIY3d |17V OL Q311ddV 38 OL SNOILIONOD WNWINIA $314103dS 1% 01 318¥011ddV¥ SNOILIGNOD: adv o 9ZwEGvLE . on
- - ONIHSN3 , , | ; ;
JI0S ONV NOILYIG3INIHOIE SY HONS S3ID0TONHOIL , : i ,
¥04 ¥IAISNOD "ANNOYOYIANN GILOIFNI "SNOILINIZZG YO ¥0-¥E-§¥LE"
39 0L 34V SIVIYILVW HOIHM 1V S3115 OL SNIVLY3d 335 'ST13IM A SSY10 HOJ SINIWIHINDIY $314103dS $T73M A SSVI0: dav ©gLpeSElE ain
GRIEELRE] "BILVM ONDINING 40 308N0S
TOS GNY NOILVIG3W3HOIE SY HONS SHDOTONHOIL| ANNOYOYIANN NV 3A08Y YO HONOUKL ‘OLNI ¥NDD0 :
HO4 ¥3IAISNOD "ANNOYOYIANN Q3LOIFNI  LON S30Q LVHL NOILOIPNI NV ¥OJ SINIWIWINDIY, ”
39 0L 34V SIVIYILVA HOIHM LV SILIS OL SNIVIY3d AINTONIYLS 5537 3ZIYOHLNY AYW ¥OLO3HIQ FHL{HOLOTHIA A LNFWIHINOIY 40 YIAIVM dav C0b-pESYLE 21N
T BNIHSMIS] W l R i
T0S ONY NOILYIG3WI¥OI8 S¥ HONS $3ID0TONHOIL "0¥0 IHL 0 9'SNOILY LINIT ¥O 4! :
Y03 ¥3IAISNOD "'ONNOY¥OYIANN Q3L03rNI| 80-¥E-S¥LE IIS "ANNOYOYIONN SILSYM SNOQYVIVH ILSYM SNOQUVZYH i
38 0L 34V SIVIHILVA HOIHM LY S3LIS OL SNIVLY3d 40 NOILDIFNI FHL ¥O4 SINIWIYINOIY $314103dS: ONILOIINI $113M ¥0OJ SINIWIHIND3Y dav B0 rE-5VLE oI
SNIRSN . L
1108 ONV NOILYIGIW3¥0IE SY HONS SIIO0TONHO 3L "QILGIHOYY SI ¥ILYM ONINING
Y03 ¥IQSNOD "ONNOWOUIANN GILIIFNIl 30 308N0S ONNOYOYIGNN NV OLNI ATLOIHIC ILSYM ,
, JAILOVOIQYY YO SNOCYUVYZVH 40 NOILOAMNI 3HL STIIM Al SSYTO 40 NOILYNINITT' ddv L0 we-SvLe aIn

36 OL YV SIVIHILYN HOIHM LV S31iS OL SNIVLY3d

3AQY ISIM |
"H3IHLO MO SQUVANVLS YILVM ONIININA AYVWIYd IHL
ONIHSN ¢ JO NOILVIOIA ¥V 3SNVO AV LNYNIAVLNOD LVHL uom
NOS ANV NOILVIGIWIHOIE SY HONS SIIDOTONHD 3L 3ONISIHd IHL 41 GILIBIHOYG S HILYM ONINIYG 40|
HYO4 "¥3AISNCD "ANNOYOHIANN othmﬁZ; 329N0S GNNOYOUIANN NV OLNI INYNIWVLINOD ANV, H3LYM ONIMNIEA GNNOYOYIONN! :
38 0L 3YVY SIVIHILYW HOIHM LV S311S OL SNIVLYId 702_2_4@200 QINT4 4O NOILOITNI ANNOYOYIANN FHL | OLNI QiNT4 30 LNIWIAONW ONJ ddv | L0 vE-Svit ain,




,_<w0&m_o mof
JOVYOLS 'ANSWLIVYIYL Y04 3LS-340 d3L¥OJSNVHL 38!

HOLVYINIO 3HL AG JINDIS ONVH 38 ATHL
LVHL INSWNIYINDIY V ONIGNTONI SLSTJINYIW 3LSVM|

ddv!

1M 3LSYM SNOTUVZYH JHIHM STLIS OL SNIVLYId | SNOGHVYZVH 30 3SN IHL ¥Od STUNATOOYd SINAOIJS;  3ISM - LSIAINVA LSV M SAOQRVZYH vi o €2Z9°6viE | MH|
TYS0OdSIa ¥O W , ,
IOVHOLS 'LNIWLVIYL ¥O0d 3L1$-340 QILHOdSNYHL 38| 034vd3yd! $31d00 40 ¥IBANN ” ” : W
_ M 3LSYM SNOQUYZYH 3YIHM SILIS OL SNIVIYId | 38 01 $3Id0D LSIIINVI 4O ¥IGWNN 3HL $313103ds ! - LS3JINVW 3LSYM SNOCHYZYH! dav! | erzssvae : MH |
1S3JINVIN 3LSYM SNOQYVYZYH WHOIINN V 38VdIHd
1WS0dSIQ ¥O! 0L TYSOJSIQ YO IOVHOLS 'LNFWLVIEL 31IS 340 O3
3OVYOLS INIWLVIYL 904 3LIS-390 A3L¥OJSNVYEL 38'  ILSYM SNOQUVZVH NOILY.LHOJSNVYL HOd S83440; SINIW3HINDIY TRINTO ,
1M 3LSVM SNOQYVZYH JY3HM SILIS OL SNIVLIYId dO SLYOJSNYYL OHM HOLVYINID V §38INDOIY! - LSIJINVA 3LSYM SNOANYZYH ddv 0225576 . MH
: (O1LSI¥3 LOVHVHO A8 ¥O ONILSITHONOYHL
Q34vD0T 38V (SNOQYVZYH ONV Q1108 HLOE) H3IHLI3) 3LSYM SNOAUVZYH V S| ILSVM LVHL dl !
3dAL ANV 4O S3LSYM HOIHM LV S3LIS OL SNIVLY3d  ININYILIQ LSNW 3LSVM V ONILVYINID NOSYId ANY S3LSYM 30 NOILYNIVAZ, ddv avl HeEgseie  mH
NOILYIGIW3Y ONIINQ i 3rsvml
0FLVY¥3N3O S 315V M 3H3HM SILIS LV HIAISNOD S3LSVM JO SNLVLS ONININY3LIQ WO VINILIND S$NOAYVZVH ONILSIT ¥O0d ViNILIs0| ddv o8V Litiggyie A
'SYINIVINGD "SYINIVINOD ALJN3I Y03 SNOILINIFZA W i
NI 3118NO 3LSVM SNOQYVZYH 40 3OVYOLS O14103dS S30IAOYd "SYINIVLINOD ALdWI WOYA SYINIVINGD i
$31VHOJYOONI LVHL JAILYNYILIV ANV OL SNIVLd3d $3LSYM SNOQYVZVH 40 SINCAIS3Y JHL SILYINOIY|  ALJWI NI S3LSVM ZVH 40 S3N0IS3Y 4dv! 8V L0gsyie MK
3HL 1'S3QNTIONI '3LSYM SNOQBVZVH
SIHSINGVLSI '09-EE-G¥ L€ HONOYHL 05°0Z°5bLE OVO ONV| LVIHL ¥O 3¥OLS OL G3SN SLNIWANNOJWI 3OVIUNS
3N SIHL 0 SHAVYOVEVE HIHLO HLIM ONOTY 'SiH1] ONILSIXT 40 SNOISNILXI ANV SLNIWANNOJWI i
030NYdX3 38 1M LNIWANNOJWI 30V 48NS ONILSIXT: 30V44NS MIN HLOE S0 AOVNDIAY INIWYILIQ
NY 90 G37TVLSNI 38 1M LNIWANNOJWI 3OVAENS! OL Va3 OIHO ¥Od AYVSSIOIN SINIWIHINOIY Liny3d) ONNOJWI 48NS NI LYIHL/H0LS
M3IN ¥ ¥3HLIT HOIHM LY 311S ANV OL SNIVLY3d | 31SYM SNOQYVZVH IAILNVLSENS SIHSINEYLST | 3LSVM ZVH 104N! LIW¥3d 100V ddv €21 wvr05-§vLe _MH
IHL 30 SHIvHOVAVd] 0dSIQ ¥O 3HOLS
WIHLO HLIM ONOIVY 'SIHL $T13M NOILOIFNI!  'LV3¥WL OL 3SN $113M NOILOICNI GNNOYOHIAND, :
ONNOYOUIANN ¥O STIIFANYT 'SLINA LNIWLVIHLIONY 'STIFANYT 'SLNN INIWLYIYL ONV1'STTUd 3LSVY M| :
ANV1'S37id 3LSYM 'SINIWANNOJAI 30V48NS| ‘SLNIWANNOJWI 30VIHNS 30 ADYND3AY INIWYILI] !
NI 30 03S0dSIQ YO a31V3uL 'A3¥OLS NIFE SYH HO 38| OL Vd3 OIHO Y04 AYYSSIDIN SININIHINOIY LINd3g) SOYVANYLS JONYWHO3HId: W ;
TU# 3LSYM SNOTYYZYH HOIHM 1V 3LIS OL SNIVLIE3d | 3LSVM SNOQYVZYH IAILNVLSENS SIHSITEVLS3 TYLINIWNOYIANS (04NI LIWg3d 1.0aY ddv 901 PPr0S-SYLE MH,
NOILVWHOINT; NSIS3a 03WVL3Q ‘SOILSIHILOVEVHD)|
WOWINIW 3HL S3HSITEVLSS '€6-26-5vL8 HONOYHLI 3LSVYM SV HONS NOILVWYOLNI S3ANTONI!
06-15°¥.€ VO ANV 3INY SIHL 30 SHAVHOVYV4| "31SVM SNOCOYYZVH 3¥0LS ¥O LV3yL 0L a3sn! ,
Y3IHL0 HLIM ONOTV ‘SIHL 'SLINA SNO3NVITIOSIAI SLINN SNO3SNYT13OSIN 40 ADVYNDIAY ININYELIQ] ;
Ni 30 03804dSIQ ¥O 03LV3YL 'O3HOLS 38 TUM 3LSVM, OL Vd3 OIHO ¥O4 AYVYSSIOIN SINIWIUINOIY LINNId, SLINN OSIN "
SNOQYVZYH HOIHM 1V 3LIS/ALITIOVS OL SNIVI¥3d | 3LSVM SNOQYVZYH SAILNVLSENS SIHSITBVLST | NI Q/S/L 3LSYM Z¥H (03NI LINY3d 1.0V dev 80  vr05epiE AH
T o f NY SNV1d N9IS3d 93 IVLSa] B : ,
"S$OILSIYILOVEVHO ILSVM SV HONS NOILYWYOINI'
; S3ANTONI "ILSYM SNOQYVZVH JHOLS ¥O LVIYL,
0S¥ 39VUOLS ANVHOJWIL ¥O 4 ¥IAISNOD| 01 Q38N $37d ILSYM 30 AOVNDIAY ININYILIQ]
$30d 5LSYM NI 031V3dL 80 O3¥0LS 38 11IM! OL V43 OIHO YOI AYYSSIOIN SINIWIUINDTY LINY3Id $37g 3LEVM NI LYIUL/HOLS
SLSVM SNOQUVZYH HOIHM LV S3LIS OL SNIVIY3d . JLSVYM SNOQYVZYH JAILNVLISENS SIHSNEVLST JLSVM ZVH 103Nl LINE3d 100V dav 8, PP0S-SVLE , AH
SNIENal WILSAS MNVL 30 SNV1d! W " R
03¥IND3Y NOILYWHOINI WAWININ JHL S3HSIIEVLSI! Q3 WVLIQ 'ALINOILNI TVHNLONYLS SO LNINSSISSY, : i
'66-55-S¥/E HONOYHL 06°G5°SPLE OVO ONY 3104 SIHL 401 SV HONS NOILYWHOHNI SIGNTONI 'SLINN 3OVHOLS:
SHAVYOVEYY YIHLO HLIM ONOTY 'SIHL "3LS-NO ¥Nd220 ONV INIWLYIYLMNVL JO ADYND3IQY INIWYILIQ)
TUM SHNVL NI 3LSYM SNOQYYZVH 30 INIWLVIYL] OL Vd3 OIHO ¥O4 AYVSSIOIN SINIWIHINOIY LINYI| SHNVL NI LV3YL /3OVH0LS!
H0 3OVHOLS HOIHM LV 3LIS ANV OL SNIV1¥3d | JLSVYM SNOAYYZVH JALLNVLSENS SIHSIGVLSS 3LSYM Z¥H (03Nl LiWy3< 100V Nu, vp-05-5v2E A

r~




(30 Q350dSIa
N338 SVH ¥0) 30 0350dSI0 ¥0 d3¥0LS '031V3yl

"SNIV1dQ0074
O ALIAILOV DIWSI3S 40 SVY3WVY NI §3111NI0V 3

S3ILINOYS Q/S/L 3LSYM SNOQYYZVH:!

mm \me_ MDIOQAMM\W%H HOIHM LV 31IS ANV OL SNIVLY3d 31SYM SNOAQYVYZVH 30 ONILIS 3HL S1O1Y1S3y HO4 SQYVANVLS NOILYOCT ddv o o'g'v mFmeu,mim
"IN3S3Yd "$31SVM 3T9ILVdNOONI ¥O 3AILOVIY '3I8VLINDI ,
YV SILSVYM 318ILYIWOONI 5O 318V LIND]I 'BAILOVIY 4O NOILOVIY ¥O NOILINDI IVINSQIOOV LN3IAZYd S3LSYM Z¥H 319ILVIWOONI
~_ATIVIIN3LOd HOIHM LV 31IS ANV O1 SNIVIY3d 0. N3X¥VL 38 OL SNOILNYOIud TvE3INTO SINISIUd ¥O IAILOVIY 3I8VLINGI 8O3 D3Y  dgv 0’8V LL-pSeriE
"AISNOILIQ3dX3
03103W3Y 38 TIVHS 03103130 SNOILYYOIYILIA
YO SNOILONNZTVA ANY 'S3DHVHOSIA
(40 03804dSiQ ONY SHOYH3 TYNOILYHE3d0 'SNOILVYOI43L3a
N3368 SYH 80) 40 03S0dSIQ 80 d380LS '03Lv3yl 'SNOILONNATIVA 1031330 OL AYVINO3Y S3LNI0VS 3LSYM mDOom,\N(I”
wm OWM_MDWMWM\N(‘I@M_IZ, 1V 3LiS ANV Ol SNIVLY3d Q3LO3dSNI 38 LSNA S31LIT0VY 3LSYM SNOAUVZVH YOd SINIWIYINDIY ZO;UwawZ: ‘\maw !ximw 1mkmmmm\m
(40 3s04SIQ "Q3L9IHOYd HO QIZINININ ,
N3I3I8 SVH ¥O) 30 03S0JdSIC YO Q3HOLS 'A3LvIuL JYV AYLNT ONIMONNNN GNY QIZIYOHLAYNA LYHL | $ILITIOVS : i
im,m OL S1SNOQYVZVYH HOIHM LV 31IS ANV Ol SNIVLY3d 08 d3¥NI3S 38 LSNN SILLITIOVL ILSVYM SNOTUVIVH, 3LSYM SNOAYVZVYH JOd ALIIND3S aa«i o'g'v v(.vm.mmm.
"QIZATYNY/ i
(40 0350450 ATIVOISAHd ONV ATTVOINISHO 38 LSNW 3LSVYM 3HL!
N338 SvH ¥0) 50 03S0dSIQ 40 Q3H¥OLS 'AILVIYL| S0 ITdNVS BAILVINISIHGIY V' 'SILSVM SNOQUVZVH' JLSVM:
mmbk\m_ SNOQYYZVYH HOIHM 1V 31IS ANV OL SNIvLY3d 40 1¥VSOdSIQ 80 3OVHOLS "INIWLVYIHL ANV Ol 50idd SNOAQYVZIVH 30 m_w‘\r:,_,«\_m%ux%m.wzww o nﬁ( quwmmvmm
LNIWLIHS 31LiS—340 v3dO Ol! :
YOS5 S3LSYM ONILYYINTD S3LIS LV 378VIOITddY |LHOdIY IVANNY 3uvd3dd OL SHYOLVHINIO $3RIN03Y!E 150d3Y IVANNYI ddav (w..mm.mvwm
FEICERECELM SUVIA NOILN3L3Y gv3A 334HL;
S3LSYM SNOQUYZYH HOIHM LV S3LIS Y04 YIGISNOD | 33WHL ¥OJ Ld3N 38 1IVHS LVHL SQHOOIY $313103dS ‘'SINIWIYINDIY ONIGII®AYOOIY, ddv Ov-Z§-SviE
] "SHOLVHINIO , ;
” A8 S3LSVM SNOQYVZVH 30 LNSWIOVNVYW 804! |
! SOYVONVLS S3HSIN8VLSI OSV ALIOVH IOVHOLS ;
‘$IILIAILOY ¥ 40 HOLYY3dO NV Q343 QISNOD ONIZ8 LNOHLIM:!
VIQ3IWI Y 3HL 40 LINSSY v SV G3LVE3NTO 38] 3LSVYM SNOCGYUYZYH ¥ 3LYINWNOOY AVA YOLVYINID) 3LSYM i
UM 3LSYM SNOCUVZYH 3YIHM 3LIS ¥ OL SNIVLIYID | V LVHL SQOIY3d 3NIL NNWIXYA S3I4ILN3AI  SNOGYYZVH 20 3WIL NOILYINWNODY adv | ¥E-25-5vLE
m | ooV e vLemErit
"IVSOdSIQ HO/ONY INIWIVIEL ¥O04 3115-340 owua_xwh i :
QNV S3ILIAILOV 3LIS-NO AG 03LVYINIO 38 1M "NOILVLIYOdSNYYEL 3LiS 330 OL HOIYd, ,
31SVM SNOAQYVZYH 3HIHM 3L1S ANV O SNIVLIY3Id 3LSYM SNOQYUVZYH QUVYOVId 1IVHS ¥OLVYINTO! ONIJYVYIVId 3LSVM SNOQHVYZIVH adV A A
FHM ALs A 1 oNviyad ; VIV Id ALBVMSIIDaT YA 19V _ i, SEeEETLY
WSOGSIQ YO/ANY INSWIVIHL JYOd 341S 340 A3ddiH NOILVLIHOdSNYYL
ANV S3ILIAILOVY 3LIS-NO AB Q31VY3IN3IO 39 THM; 31IS 440 01 ¥OlHd 31LSVM SNOQUVZVH.
3LSYM SNOGYUVYZYH IHIHM LIS ANY OL SNIVLEId | 40 SIOVHOVY DNIMYVYIN HO3 3OYNONY] S314103dS ONINYVA 31SVM SNOQUVYZYH ddv 26-25-5vit
i , - T T e e o
TVSOJdSIQ JO/ANY INIWLVYIHL U404 3118440 Oman:Iwm 'NOILVIYOdSNVYL 311S° 330 ¥O4|
ANV STILIAILOY 3LIS'NO AG QILVYINID 38 1TIM| SNOILVINO3Y LOC'S'N HLIM 3ONVOHODOV Ni 93738V :
mWM%Z SNOQYVZYH 333HM 3LIS ANV OL SNIVIYId | 39 0L 3LSVM SNOQUVZVH 40 SIDVHOVL $IBIND3Y! ON3EYT 3LSYM SNOAUVZIVH dav ; LE-ZS-Svit
IVSOdSIO YO/QNY INIWLVIYL Y04 3115330 U3ddIHS, 311S-340 NOILVLYOdSNY YL 804: :
ANV S3ILIAILOY 3LIS'NO AG 03LVY3INIO 38 1M SNOILYINO3Y 100 '$'N HLIM 3ONVCYOOIY N 3LSYM|
3LSYM SNOQUVZYH 3YIHM 31IS ANV OL SNIVLYIG ! SNOQYVZVH IOVAOVI OL HOLVYHINIO V S3IYINDIY; 0€-28-5vit

ONIDVADVY 3LSVYM SNOQYUVYIVH

8

MH:

. MH!



{40 a3s04siq N33g|
S¥H YO) 30 0350dSI0 YO G3¥OLS '031V3YL 38 0L SI:

31SYM SNOTYVZYH HOIHM LV 3LIS ANY Ol SNIVLY3d !

'SIUNSVYIW ISNOJSIH AONIOPINI 1TV 3LVYNIGHOOD |
01 7O NO ¥O $3SINTdd FHL NO ¥3H1I3 I3A0TdNT]
INO L§V31 1V 39 QINOHS 3YIHL SINWIL 1TV ki

: "IN3WGIND3 AONIOUINWT 40 L8IT IHL HO JONVHI!

meo._uxz_mmooo AONIDUYINT 40 1817 3HL '(NOILYHIdO

(40 03$0dSIQ N339! YO FONVNILNIVA 'NOILONYLISNOD 'NDIs3qa
SVH Y0} 40 d3S0dSI0 ¥0 348018 '03Lv3yL 38 0L Sl SN SIONYHO ALINOVS IHL 'AONIDYINI NV z; SIILIMNOVS ILSYM ZVH,
31SVM SNOQUVZVH HOIHM LY 31IS ANV OL SNIV1IY3d STV 1l 3l G3ANIWY 38 LSNN NVId ADNIONILNOD 3HL!  'NVId ADNIONILNOD 40 LNIWANIAY|
'Vd3 OIHO 3HL ANV SWV3IL 3SNOJS3Y’ i

] AONIOYWINT TVOO0T §IVLIdSOH 'SANIWLYVJIIA:

(40 g3s0dsia zwwmﬁ 3l 'SLNIWLYVCIAC 3017104 TWO0T 1TV OL G314n8Ns|
SYH ¥0) 30 J3S04SIQ ¥O U3¥0LS "'031vIyl 38 0L m: ONV ALITIOVY 3HL LV QINIVINIVIN 38 LSNW 05 ¥S-Sv.E |
31SYM SNOQYVZYH HOIHM 1V 31IS ANV O1 SNIV1¥3d A8 03YIND3Y NV1d AONIONILNOD 3HL 30 $31d0D!
VYV HONS 4O NOILYWYOINI Q3¥IND3Y 232_2_2%

3HL S3HSITEVLS3 3INY SIHL "Y3LvMm mo(umbwﬁ

i d0O WOS "uiv IHL OLNI SININLILSNOD SNOQUVZVYH)

{30 Q350451Q N33 Y0 SILSVYM SNOQYVZVYH 30 3SVITIH QINNYIINN|

SYH ¥0) 50 §3S04dSIQ ¥O 034¥0LS 'd31VY3IHL 38 OL St ANY $3SS3¥QQV LVHL NVId AONIONILNOD|
3iSYM SNOQYYZYH HOIHM 1V 31iS ANY Ol SNIVLY3d : ¥V IAVH LSNW STILINOYY 31SYM SNOTUVZVH

S3ILINOVI ILSYM SNOTYVZIVH
"HOLYNIQHOOO AONIOYINWS |

§3LINIOVE 3LSVM SNOTUVZVH
‘NV1d AONIONILNCD 40 $3id00 |

S3ILINOVY FLSYM]
ZYH 'NVY1d AON3ONILNOD 40O IN3LNCD!

I 'a30qIN0¥d 38

D._DOIw NOILYHIJOOD-NON LVHL 340 ZO_.h(hszDOOQ,

'3LVYIJO0D LON TUM S3ILIHOHLINY .._<UO._,

(40 0380dSIQ N339| dl "'30VYN 38 LSNW SWVY3L 3SNOJS3Y \rUZmOmme,

SVH ¥®0) 30 03S0dSI0 YO Q3¥OLS 'd3LV3uL 38 Ol m;oz< LN3WLYVYH3Q 34I3 '30170d SV HONS 'S3ILIYOHLNY SILIHOHLINY TvI0T!

ddv

SSvG-Svie

v vm vG-§vLE

8'Vv: £$v§ mim

(4= 4" "1 2%

ENA

3LSVM SNOQYUVZVH HOIHM LV 31IS ANV OL SNIV.i¥3g ' TWOOTHLIM SINSWIZYOV HO SLNIWIONVEYY,  HLIMSLININZTHOV /SININIONYHUY eav “SvLE
"TAON3OY¥IN3 NV 30 LNIAT 3HL NI NOILVYIdO ALITIOVS! H ”
SHYINIVINOD NI QIYOLS 38 1M SILSYM|IHL 4O VIV ANY OLNI LNIWGIND3I NOILYNINVINODIQ, W
3¥3IHM S3LS HOS YIAISNOD (40 3504SIQ N33 ANV INSWJIND3I TOULNOD 1UdS 'LNIWCINDT 3ylId, :
§VH ¥0) 30 03SOLSI0 ¥O G3HOLS '03LVI¥L 38 0L SI|  'TINNOSYId 40 LNIWIAON Q3LONYLSEONN MOTTV| $311710V S
51SYM SNOQYVZYH HOIHM LV 31IS ANV OL SNIVIy3d 0L G3INIVINIVA 38 1IVHS 30VdS 318V 3LYNDIAY ILSYM ZVH Lv 30vdS 31SIV d3dIN0IY: 4av LserSSvie
” "301A30 NOILVOINNWNOD,
(40 03504SIa N338! AONIOYINI YO WHVTY TYNHILNI NV OLi
SYH ¥0) 40 0350¢S1Q YO Q3WOLS 'G31v3YHL 38 OL S1;$S300V ILVIQIWNI JAYH 1IVHS G3ATOANI TINNOSYId ! OVd 3LSVM ZVH INILSAS WY1V
31SYM SNOQYYZVH HOIHM LV 3LIS ANV OL SNIVI43d j< Q31GNVH ONIF8 S 3LSYM SNOQUVZYH HIAINTHM: "0 SNOILVYOINAWAOD 01 $S300Y: ddv RIS
- id N338! "NOILVY¥3dO ¥340ud: T T !
SVH Y0} 40 03504SIQ ¥O Q390LS '031v3yL 38 OL S 3YNSSY O LNIWGINOI ADNIOYIWNT NIVINIVIA SIILINIOV 3LSYM ZVH (LNIWJIND3 !
ISV SNOQHYZYH HOIHAM LY 3LIS ANY OL SNIVLd3d | ONY LSSL LSNA S31LI10¥S T1Sv M SNOQUVZVK 11V 30 FONVYNILNIVI ® ONILSTL, ddv EEPSSvLE
, “Giavy 80 ) o D
SNOILYOI31039S (40 0ISOJSIG 3NOHATTIL ¥ ANV INIWGINOT JO¥LNOD 3814 ‘WILSAS) ﬁ
N338 S¥H 80) 40 03S0dSI0 O IHOLS 'AILYIHL|  WHVIV NV SV HONS 'ININJINDI AONIOUINT HLIM SIILINOVL 3LSYM;
38 01 SISNOQUVZYH HOIHM LV 3LIS ANV OL SNIVLY3d | 039dIN03 38 LSNA SIILITIOVE LSV M SNOANYZVH 1IV,SN00NYZVH ¥04 INININO3 03uIN03Y ad¥:  QOBY  ZEPSELE
o T 00 HOIHM §31VM 30V4ans. -
” ¥O WOS "MV IHL OL SININLILENOD SNOQUVZVH
YO ILSVM SNOQYYZVH 40 3$V3134 GINNYIANN,
(40 @3504dSIA) YO NOISOIdX3 '3¥ld 40 ALINBISSOd IHL IZIWINIW! |
N338 SYH ¥0) 50 0350dSI0 YO Q3¥OLS 'a3IvINL 01 031VH340 ANV Q3NIVLINIVI ‘O3 LONYLISNOD] SIILTOVS ILSYM!
38 01 S1SNOU¥YZYH HOIKM LV 3LIS ANV OL SNIVLYEd | 'Q3NOIS3A 38 LSAN SIILINOVI JLSVM SNOTYVZYH |  SNOCUVZYH 20 NOILYY¥3dO 8 NOISIQ' ddv! | erssyie

8

>>I,

MH

MH

MH



SNOW3d 38 NYD ‘ o -

L THANA ON3LX3 THM WVHS0dd NOILOY SAILOI WY CD
NOILYNIWYLNOD 30 SY3¥Y U3SVE-ANYT ONILSIXT | ¥ ONIODYIONN ALINOVL ¥V 403 QOI¥3d 3ONVITdWOO
$3IGNTONI SIHL (STU4ANYT 'SLINN LNIWLYIHL NV’ 3HL LVHL SI¥IND3Y 310y "LINYId 3HL NI 031410348 :
'S3Td 3LSVM 'SINIWANNOGW! 30VIENS) SLINA ILSYM 38 THUM A1ddV SOUVANVLS NOILOILOYd ¥ILYM OV ILSVM ZVH H3LVM ! i
SNOQYVZYH Q3SVE-ONYT HLIM $31IS 11¥ OL SNIVLY3d GNNOYD IHL HOIHM ONIING GOIY3d JONVITIWOD ANNOYD ¥O4 QOI¥3d IONVITIWNOD dav 0'@v| 9695 5vLE )
: (S)LINA IHL ONIATYIANA ¥IJINOV ; m
NOILVNIAVLINOD 40 SVI¥Y G3SVE-GNVY ONILSIX3! LSOWYIddN IHL OLNI NMOC SGNILX3 LVHL V34V |
$3QNIONI SIHL (STNUIANYTI'SLINA INBWLY3YL ANV  LNIWIOVNVA 3LSVM 3HL 40 LIWIT LNIIGQVEONMOQ | ! | :
'S3d 3LSYM 'SINIWANNOGWI 30VIENS) SLINN ILSYM AT1TIVONNYYAAH 3HL LY @31Y007 30v44NS 1OVE 3LSYM ZVH IHILYM! '
SNOOQYVZVYH G3SVE ANV HLIM S3LIS 17V OL SNIVLY3d IWOILYIA LV FONVITIWOD 40 LNIOd STHSINEVLISI|  GNNOYD 804 IONVITSWOD 3O LNICd: dav 8'v| §6¥5Syie

i
NOILVNINVINOD 40 8v3dV 038V 8-ONV1 ONILSIX3! |

SIANTIONI SIHL (STUIANYT 'SLINN INIWLVIYL ANV "SLINET NOILYELINIONQOD | i
'S371d 3LSYM SLNIWONNOJWI IOVIYNS) SLINM JLSYM | FAILYNYILTIV ONY SLIWIT NOILVYLNIONOD OVd4 3LSYM ZVH (H5LY M :
SNOQYVZVH A3SVE -GNV HLIM S3LIS 11V OL SNIVLYH3d | ONININY3L30 Y04 ADOTOQOHLIW 3HL SINISIUd| GNNOWD YOI SLINITNOILVELNIONGD] dav 8V vmwmwmm )

i M ONNOYO NIQ310313g N338
3AVH LVHL 37NY SIHL 40 XION3ddY 3HL NI 031411N33aI

NOILVNIAVLNOD 20 S¥3dV 3SVE-ANV1 ONILSIXI SLININULSNOD 3¥V SININLILSNOD SNOQHVZVH.
S3IANTONI SIHL (STI4ANYT 'SLINA LNIWLVIHL ANV "$311ddV 26-75-5¥ L€ SO QYVANVLS NOILDILON¥d: ”
'S371d ILSVM 'SINIWANNOGWI 30VIHNS) SLINN 3LSYM WILVM GNNOYD IHL HOIHM OL SENINLILSNOD Ov4 3LSYM ZVH M3V M
SNOQYYZYH 03SVE-ONYT HLIM S31IS 11¥ OL SNV1YId SNOQYVZVH AJ103dS LINYId LVHL SIHINDIY  ONNOYD NI SLN3NLILSNOD SNOCYYZYH ddv 8V 6 v5svit
- T (76-95-G¥LE ,
'NOILYNINVLNOD 20 SY3YY G3SVE-ONV DNILSIXI 338) SLINIT Q3LVDINIK0Nd IHL G330X3 LON' ” ;
$3ANTONI SIHL (STT4ANYT 'SLINN INIWLYIYL ANV 0Q(£6-75-S¥L€ 33S) SININLILSNOD SNOQYVZVYH LVHL; : ,
'$37d ILSYM 'SINIWANNOGWI 3OVIYNS) SLINA ILEVM 3I¥NSN3 OL LINY3d 3HL NI 3313103dS SNOILIANOD $31LITI0V4 3LSVM ZVi !Q¥VANYLS
SNOQYYZYH G3SVE-ONVT HLIM S3LIS 1TV OL SNIViY3d IHL HLIM Q3NIVLLY 38 LSNW ONVITINOD NOILD3LOHd ¥3LVM ONNOYD ddv 26-75-$7 L€
NOILVNINYLNOD 30 SV34Y QISVE-ONYT ONILSIXD , i
$3ANTONI SIHL (STI4ANYT 'SLINA LINSWLYIHL ANV "SLINN Q3SVE-ONY1 3LSVM
'$37d 3LSVM 'SINIWONNOJWI 30V4uNS) SLINN 3LSVM|  SNOCYVZVH ¥0d 03MINDIY SWYHO0Yd ISNOJSIY] S3IILINOVS LSV M ZVH: : :
SNOQYYZYH G3ISYE-ONYT HLIM $ILIS 11V OL SNIVL¥3g | ANV SNIYOLINOW ¥3LVM ONNOYO 3HL SINIS3¥d! ¥O3 SWYYDO0Yd ¥Y3LVM ANNOYD 03 ddv’ LR
NPTV ey Has vy Int N g fose | svit
NOILYNIWYLINOD 40 S¥34Y 03Sv8-QNVT ONILSIX3 "WYHOOUd NOILOY 3AILOIHHOO V HO ;
$3ANTONI SIHL { STTIHANYT SLINA LINIWLVYIHL ONVT WYHDOUd NOILO3LO¥d ¥ILVM ONNOYD ¥V INSW3IENI
'$371d 3LSVAL 'SINIWONNOJWI 30V345NS) SLINN ILSYM LSNIW ALITIOVS 3LSVM SNOQUYZVYH ¥V 40 HO1V¥3dO ALINBYOITddY , ,
SNOQYYZYH A3SVE-ONYT HLIM S3LIS 11V O1 SNIVLIN3d NV HOIHM ¥30NN SIONVLISWNOUIO SIHSITEVLS3 INOILO3LOYd ¥ILVYM ONNOYD ddv 06-7$-Gv 25!
T 77 sus-Novsodsial - SdAVHSIN 9310 ¥0" TmTTToTTn T e T e
¥O 3DVHOLS INIWLYIYL HUM SILIS LY ¥3AISNOD | SNOISOIJX3 'S3¥I4 L¥OJ3Y OL S3ILIIOVS S3HINDIY S1¥0d3d TYNOILIQAY dav ¥ LLw5SvLE
R Mo e TUse¥ooI¥ o NOIsedsig) T T T T T
B0 IOVEOLS LNIWLYINL HLIM S3LIS LV ¥3QAISNOD | $3ILTI0V4 1V $31NY ONIdE3N G¥003Y $3SSNOSIA QNY 'NOILNILIY ‘ALITIBYIVAY! ddv! 09V PLrsSrLE!
T T T TS 64810 ¥0 39vH0LS T T e e
"LNIWLVIHL 3LIS-NO HLIM S3LIS HO4 ¥IAISNOD S3ILINOYS OSL 1V Ld3% 38 0L SQY0D3Y $3141034S QHO003Y ONILYYILO ddv. gV, €LvESviE
T (4003504510 N338g] — T I
SVH ¥0) 40 03504dSI0 ¥O 03¥OLS '031v3yL 38 OL SI| "AONIOYINI NV 30 LN3AJ $3ILITIOVE FLSYM SNOCHVZVH!
S1SYM SNOGYVZYH HOIHM LV 31iS ANV OL SNIVIY3d | 3HL NI G3MO01104 38 OL S3¥NA3IV0Y¥d 3HL $3141034S '$34NQGI00Ud AONIOYIWI, dav Y 95 SrLE

ot



040 SV3MY G3SVE-ANVT ONILSIX3 S3ANTONI SIHL
(3¥NSOT0 ¥WILIY STUSANYT 30 SLINIWIHINOIY L3I
LVHL SHNVL ONY SLINN LNIWLVYIYL ONVYT'S3Td m.rm,q\s_
‘SINIWANNOGWI 30VIBNS ANV STTJANYT) SLINN whm<>>w

SNOQYVYZVYH Q3ISVE-ONYT HLIM S3LIS 11V Ol SNIVLY3d

"ALYIdOUd JO I8N 3WNS0IO-1SOd |
ANV ONIYOLINOW 'FONVYNILNIVA ONIGNTONI W
'SINIWIYINDIY 3¥VO 3¥NS0T0-1S0Od FHL $313103dS |

ALEIJOYd|
40 38N ONY FUYD JWNSO1D-1804|

|
|

(40 0380dSI0 YO 3¥OLS 'AILYI YL N338
SVH 40) 40 03504510 HO A3¥0LS 'd3LvIyL 38 OL §i
31SYM SNOQYEVYZYH HOIHM LY 3LIS ANV OL SNIVLY3d |

'SILSYM SNOQUVYZVYH 30 NOILYHINIO ILNLLLSN Oo_
AVW LINN Y WOYd SININLILSNOD YO S3LSVMm
SNOQYHVZVH JO IVAOWIY '3LVNINVINOO3Q HO
340 J3S0dSIQ ATY3JOUd 38 STOS ANV S3HNLONYLS |
‘INIWGIND3 JILYNINVINOD 1TV LVHL SIHINDIY:

ST0S ¥ S3YNLONYLS
‘INIWJIND3 30 NOO3Q/1VSOdSIT

(40 a3s0dsi

Y0 Q340LS '03LVIYL NIZE SYH WO) 30 03S0dSIA HO!
03304S 'G31v3¥L 38 OL SI 3LSVM SNOQUVZVH HOIHM|
Ly mtm ANV OL Nivid3d SINIW3HINOIY JAILNVLISENS |

(40 03804SIC Y0 038 0LS '31VI YL N338
SVH YO) 40 03S0dSIQ ¥O Q3Y0LS 'a3Lv3IyL 38 0L Sl
3L8VM mDOom<N<I IO_IZ, 1V 31IS ANV OL SNIV1Y3d

F

'NYId 3Hi 30 ADVND3AY:
IHL 3INIWY3LIA O1 Vd3 OIHO ¥OJ NY'ld 3¥NSOT1D.
¥ NI 034IND3Y NOILYWHOINI WNWININ 3HL $3131034s|

S3ILNIOVYI 3LSYM
N(I ‘NVd mmDmOJU 40 ._.ZmFZOu

NQOQ '3LVHOVIT

'SININLILSNOD SNOQUVYZIVH ‘3LSYM SNOAQUVYZVH

30 3dVIS3 3YNSOTV-LSOd SINIAIYG ¥O SILVYNIWING

'STZININIW 'STOHLNOO 'JONVNILNIVN ¥3HLENS HO5

Q33N JHL SIZIWININ LVHL HINNVYA V NI Q35070 38
$31LTI0V4 31SVYM SNOTEVYZVYH 11V LVHL $3WIND3Y

NUOVY 3LSVM ZVH 'QuVANVLS:
IONVWHO Y34 3YNSOTD TVYINTO!

T NOILYNINVINOD

40 $¥3WV Q3SVE-ANVI ONILSIX3 SIANTONI

SIH1 Q3103130 N339 IAVH SLININLILSNOD SNOQHVYZYH

HOHAA LV (STTHANVT 'SLINA INFWLVIYL OGNV

'$37d 3LSYM 'SINIWANNOGWI 3OVIHUNS) SLINN 3LSY M
SNOAYYZYH GISYE-GNYT HLIM SILIS 11V OL SNIVLY3d

‘LIND

HONS NI Q30V1d SYM 3LSVYM HOIHM LV 3WIL 3HL 30,
SS3TQUVOIY "LINN INFWIOVNVIN 3LSYM ANV WOYHI
SIN3NLILSNOD BO 3LSYM SNOQHEVYZVH JO §38v3T13y
IV HO3 NOILOV JAILOIHH OO 3LNLILSNI Ol LINY3d
3LSYM SNOQUVZVH V ¥O4 INYDITddV NY S3dHIND3Y

SLUNN LNIWIOVYNYA]
JLSVM HO3 NOILOY FAILOTYEOD!

NOILVNIWYLINOD

40O SV3HVY J3SVva8-ONVI ONILSIX3 S3QNTONI

SIHL 'Q310313Q N338 3AVH SIN3NLILSNOD SNOQIVZVH

HOIHM LY (STTH3ONYT SLINA INIWLVIHL ANV

'$371d 3LSYM 'SLNIWANNOIWI 30VAENS) SLINN 3LV M|
SNOQYVZVYH G3SVE ANV HLIM §31IS 11V Ol SNIVL¥3d

ILSNOD SNOQYUVYZVYH ISTHL 30 LNINLVYIXVL

YO TVAOWIY Y3HLI3 AQ LNIOd 3ONVINdWOD;

3HL LV S1INIT NOILVYLNIONOD 3AILO3dS3Y

YHI3HL ONIQ330X3 WOBd SININLILSNOD SNOQUVYZVH
SLNIAIYd LYHL AVEO0¥d NOILDY JAILOTIHEOD
Y3LVM ONNOYO V 40 SINIWIVIND3Y IHL SIN3SIHd

OV3 3LESVM ZVH AV EO0¥d
NOILOV IALLO3YHOO H3LVYM ONNOED

NOILYNIWVYINOO:

40 SV3YY Q3Sva-ANVT ONILSIX3 S3ANTONL

SIH1 '03103130 N338 3AVH SLNINLILSNOD SNOQYVZVH
HOIHM LY (STTI4ANYT 'SLINM LNIWLYI YL ANV

'$3Nd 3LSVM 'SINIWANNOINI 30VIENS) SLINN JLSYM
DOOm<N<I Dmm(m DZdj H1lim §311S 711V OL SNIVLIY3d |

i

|

|

'WYHO0Hd ONIHOLINOW JONVITIWQD|

H3LVM ONNOYO 40 SINIWIYINDIY SINIS3Yd:

OV3 31SVYM ZVH 'O0dd ONIYOLINOA
3ONVITdNOO ¥3Llvm OZDOIO

3SVE-aNYY!

ONILSIX3 §3UNTONI SIHL '¥3LVM ONNOYED IHL NI,

Q3103130 N338 LON 3AVH SIN3INLILSNOD SNOQYVZVH

HOIHM LY (STI4ANVT 'SLINN INFWNLYIYL aNvT

'S3e ILSVM 'SINIWANNOIWI 30VAUNS) SLINN 3LSYM
mDODm<N<I Q3sve- Oz«j HLIM S§311S 17V OL SNIV1Y3g

T

WYHOOHd NOILDTL3Q]
Y3LVM ONNOYD JO SININIYINDIY SINISIY

OV3 31SVYM ZVH '©0dd ONIZOLINOW
ZO_FOmeD mw._.(>> ANNQYO;

4,\:\14x‘!;\<4ll ,z,\\il T

NOILYNIAVLINOD 30 SY3uY Q3SvE-ANVT ONILSIX3
SIANIONI SiHL (STIFIANYT 'SLINN LNIWLVYIYL ANV
'S37d ILSYM 'SINIWANNOIWI 3DVIYNS) SLINN LSV M|

wDOQm<N<I Dwm<m ANV I._.v>> S$31I8 77V Ol SNIVLd3d |

013 '$39NA3004d]

SISATYNY ONY ONITdWYS 'SININIYIND 3!

ONISVO 'STT1IM 40 HLJIA OGNV NOILYOO T

‘YIBNNN SIANTONI 'SINIWIHIND3Y WYEDOHd!
ONIYOLINOW H3LVM ONNOYD TYYINID SINISIH4

OVd 3L8VYM ZVH ,m»zms_wa,DOmmW
ONIYOLINOW d3LVM ONNOYD N3D!

adv 8 11°66GiE:
o B VRN
adv 71-65-6pLE
281 8. TL-656viE
i
ddv '8V 11°55-5kLE
4av! OV HI0°SE-SvLE
ﬁ
ddv, ¥l 10°66°5vLE
LLedv AT lEEver
i
i
o8l Pyl 66-75°5L€
o8l | 86-v5Gri0
ddv HeY!

L6-75-5vLE

i MH!

MH



SHNVL NI 03LV3dL YO 03¥0LS ¥IHLIZ 38 TUMmi
31SYM SNOQYVZVH HOIHM 1V 31IS ANV OL SNIV1¥3d

'SHNV1 Y03 SW3LSAS ZO:rowhmoﬁ

SW3LSAS MNVL YO §3SVII Y !

31SYM SNOQYVZYH HOIHM 1V 318 ANV Ol SNIVI¥3d

SHNVL 3OVHEOLS ¥O INIWLVIYL SLSVYM SNOQUVIVH

3LsVYMm S$NOQYVZVH HOIHM LV 31IS ANV Ol SNIV1¥3d

d0 'J3501S 39V LYHL S3LSYM 3T18VLINDI O 3AILOVIY

3LSYM SNOQYVYZYH HOIHM LY 3 LIS ANV OL SNIVLiu3d

mvm<>> mDOom<N<I HOIHM LV 31IS ANV OL SNIV1Y3d

w.ﬁw<>\, mDODm«&(I HOIHM LY 3118 >2< Ol SNiV.1¥3d

mhw««)\, SNOQYVZVH HOIHAM LY 31IS >2< ol mz}#mmu

mhw<>> mDOQ&dN{I IU_I\S w( 3118 ANV OL wz_dﬁmma |

(3¥NS070 ¥3LIV STU4ANY] 4O SINIWIYINDIY LIINW]
LYHL SHNYL GNV SLINMN INIWLY3EL ANV1'S3d 3LSYM!
'SINIWANNOJIWI 30V38NS ANV STUIANYT) SLINN u._,m<\<:
wDOOw_(N(I Q3SVE-ONVYT HLIM S3LIS 1TV OL SNIVvLY3d |

(3YNSOT0 Y315V STUIANYT S0 SINIWIHINOIY LITIN
LVYHL SHNVL ONV SLINA INIWLVIYL ONVY 'S§3Td 3lsvm.
'SINIWANNOJINI 30VI9NS ANV STU4ANY T} SLINN whw<>>,
SNOCYVYZVYH Q3Sva-ONVYT HLIM §3LIS 1TV Ol SNIVLIY3d

V37 ONY LNIWNIVINOD AMVONOD3S SIXIND3Y 4O NOILD313Q ONY LNFWNIVINOD: 13y 'OV £6°55°574€
"ALIGOILNI ' '
SMNVL NI 031v3¥L 4O Q3¥OLS ¥IHLIZ 38 TIM. HNVL ININY3LIQ OL LNIWSSISSY ANV SHNVL; SLNINOJWOD 50 SW3LSAS |
| YOI WILSAS INSWNIVINOD ANVANODIS V S3YINOIY  MNVL M3N 3O NOILVTIVLSNI B N9iS3Q REL] vl 6-68§viE
W "ALIYO3LINI MNVL;
INIWNIVLINOD AYVANOOIS OV Ly HL' JYNSSY OL G31SIL 38 INBWNIVINOD A¥VANOOD3S :
3IAYH LON §30G LVHL 3LSYM SNOQYVZVH LV3¥L ¥O ALIMOILNI SWILSASH
ONILSIX3 SYH HOIHM 31IS ANV OL SNIVLE3d 1 3¥0LS 01 03SN ¥NVL ONILSIX3 HOVI 1VHL S3HIND3Y! MNVL ONILSIXT 30 LNIWSS3SSY 13y! a'gv.  16°555vLE
__ONLLSIX3 ﬁ , : _
SUINIVINOD NI Q3¥OLS 39 1M ‘W3 LSAS LNIWNIVINOD ONY|
HOIHM LV 31IS Ol st SHINIVINOD Y03 SINIWIMVINDIY 3UNSOT0 $313103dS|  SINTWIWINOIY JUNSOTD WINIVINGD'  &dV :mn S§USvLE
IN3$34d 38V S3LSYM 378ILYJWOONI 'SILSVM F18ILVIWOONI HLIM oz_._<moi S3ILSVYM 3T8ILYIWODNI ; ,
ATTYILNILOd HOIHM LV 311S ANV OL SNIVLE3d INSHM N3XVL 38 OL SNOILNYO3Yd TYYINID SLNISIHd! HOd SLNIWIBINDIY Y3NIWINCD dav! 0'g'V|  L45GSRLEl
"SH3INIVLNOD NI 03¥OLS!
SY3INIVINOD NI '0340LS 38 0L 39V 38 11IM LVHL SILSVM JAILOVIY ¥O 318VLINDI! .
40 NOILOV3Y YO NOILINDI TVINIGIOOV INSAIYHA! SILSVYM IAILOVIWIIEVLINDI , ”
ATIVILNS LOd HOIHM LV 31IS ANV OL SNIVi¥3d OL N3MVL 38 OL SNOILNYO3dd Tv¥INIO SINISIHd| Y04 SINSWIHWINOIY ¥3NIVINGD  dav| | 9U5§§°6veE
"W3LSASV HONS 40 SIN3W3BINOI Y| I
SHYINIVINOD NI 0330LS 38 1M WAWININ 3HL $314103dS ANV WILSAS LNFWNIVLNOD| W3ILSAS LNIWNIVLINCD
¥ IAVH SYIUY 3OVHOLS YINIVINOD LVHL $3WINO3Y! v3YV IOVEOLS ¥INIVINGD ddv Q0 m<, SUSSEvLE.
SYINIVINOD NI GIYOLS 38 1M 'SY34Y 3OVHOLS HINIVLNOO: ;
VH HO) v 40 SNOILOSdSNI ATH33IM LSV3IT LY SIWINOIY! SNOILDIJSNI ¥3NIVINOD! ddv | pLSESRLE
"MVY31 Ol LI ISAVO 80 HINIVINOD IHL 3¥NLdNy B
AYN LVHL Y3NNVW v NI 03TONVH 38 LON LSNW ,
SHINIYINOD NIQ3HOLS 38 1M NV (31SVM IAOWIY B0 AQV OL £d30X3) 4380710, ;
38 LSNW 3LSYM SNOQYYZYH ONIGTOH SHINIVINOD, SYINIVINOD 40 INIWIOVYNYA ddv | BLSSSvIE
BREEICTH - T =
SHINIYINOD NI Q3YOLS 38 TTIM Y3NIT HO WINILYA ¥INIVINOD IHL I._.:s.ﬁo,qmm, SYINIVINGD !
ILON LSNW ¥3NIVLNOD NI 030V 1d S3LSVM SNOQEVZVH] HiIM 3LSVM 40 ALITIBILYIWNOD ddv | eLsssvie
! ($103430 VNN LONYLS
SYINIVINCD NI Q350LS 38 1M, HO LSNY ON) NOILIGNCD QOOO NI AINIVLINIVA
38 LSNW JLSYM SNOQYYZVH ONIQIOH SY3NIVLNOD; SYINIVINOD 40 zo_:ozoo dav Ls§svIE
i d ALIMIOVE 3R] e e T o an
0 40 SV3I¥Y AISVE ANV ONILSIX3 SICNTONI SIHL 0L Q330 IHL OL NOILYLON ¥V LVYHL S38IND3Y 0S1V!
'¥d3 OIHO FHL 30 YOLO3YIAQ IHL ONV ALIYOHLNY |
| QNV1IvO01 3HL OL Q3LLINGNS 38 LINN HOVI NI |
40 03S0dSIQ $ILSYM SNOAYYZVH J0 ALILNVND ONY: W
NOILYOOT '3dAL 3HL 40 Y0034 V LVHL $34IND3Y | ALROHLNY ONVYTIVO01 QL 3D1LCN ddv 8 6i-s5SvLE
2 30 Sv38V A3SVE-ONVT ONILSIX3 S3ARTON SIHL im,lz R A T
|
'NY1d 3¥NS010-1S0d ;
¥ 30 ADVNOIOV 3HL ININYILIA OL Vd3 i '
OIHO Y04 AHYSS3D3N NOILYWYO4NI 3HL SINIST¥d NYId 38NS010°1S0d 281 8] 81-§5°5vit

1

MH!



YS0dSIq HO 3OVHOLS

SUNN LNIWIDVNYW|

"SLINA

"IN3W1V3ul F1IS-NO HLIM $31IS Y04 HIQISNOD NOILOV 3AILO3HY00 ¥04 S3INY S3SSNOSIA°  LNIWIOVNYW NOILOV 3AILO3HYOD] ddv HY 2Lu8SviE,
'$371d 3Lsvm! : W
NI Q31v341 €O 03HOLS ¥IHLIZ 38 TIMSILSYM4; '5371d BLEVM NI £204 ONV 9204 ‘€203 ‘2203 '1204 '0203 S3d 3LSYM NI SILSYMI ;
] SNOQYVZVH HOIHM LV 3LIS ANV OL SNIVIY3d | S3LSYM SNOQYVZYH 30 LN3W3DVd 3HL SLI8IHOYd .4. 404 SINIWIYINDIY IViDIdS| adv gV 0995598
.. .SN0QYVZVH HOIHM L | i o 09-96-Gv.¢
$371d 3LSYM NI G3Lv34L 8O 0340LS ¥3IHLIZ 38 TiM 'NOILONYLSNOD ONIYNG $31id 3LEVM! S310d 3LSYM :
FLSYM SNOQHYZYH HOIHM LV 31IS ANV OL SNIV1Y¥3d LO3JSNI OL ALINNLYOddO FHL Vd3 OIHO SMO1TV| Y03 SNOILOIJSNINOILONEISNOD  daV. vl 85-955vit
‘$311d 3LSVAM NI QILYINL ¥O O3HOLS ¥IHLI3 38 TIM] '$37d LSYM Y04 SININIYINDIY $37d aLSV A W
3LSYM SNOQYVZVH HOIHM LV 31IS ANV OL SNIVLIY3d | 34VO 3UNS01D-1SOd ANY JUNSOTO §314103dS! ¥O4 3¥YD JYNSOI0-1S0d ¥ 3JNSOID ddv 28V 85-95-G¥LE
2v S ANV OL : , , g8d o8V svie
S3id 3LSYAM Ni G31V3YL ¥O 03 H0LS ¥3HLIZ 38 TIIM;  'NOILYYIHO GNY NOILYTIVLISNI HO NOILONYLSNOD $37id
31SYM SNOCYYZYH HOIHM LY 31IS ANV OL SNIVLY3d ONIYNG QIUOLINOW 38 LSNW S311d 3LSYM| 3LSVM 30 NOILOIJSNI B ONIYOLINOW  ddv’ @'V’ 5 95°GvLE
“TOYLNOD 340-NNY/NO-NNY ! .
OGNV NOILNIAZYd TVSBIJSIA ONIM 'W3LSAS
IVAOWIY ONV NOILO3TI00 FLVHOVIT 'WILSAS ” ,
$371d 3LSVM NI A3LvIYL ¥O Q3¥OLS ¥3HLIZ 38 THM|  ¥3NITSIANTONI 'S31id ILSYM HOS SINIWIHINDIY $37id 3LSVM Y04 i
31SVYM SNOQHVZYH HOIHM LV LIS ANV OL SNIVIY3d NOILYHIdO ONV NOISIQ SHL SJ4I03dS | SINIWIMINDIY ONILYYILO 8 NOISIO ddv V| 16785°5vLE
'03S070 NV310 (NI38 LON 3AVH i i
90) 38 LON TUM LYHL SINIWANNODAI 3OVIHNS IAVH
HOTHM S3LIS 0L SNIVid3d (SNOOOVT SINIWANNOLWI ) : ;
30V4uNS NI 3HOLS YO G3LVIHL 38 THM "SINIAANNOGWI 30V4ENS Y04 SINIWIMINOIY, SLNIWAONNOJW 3OV4UNS! ” ,
3LSYM SNOTYYZYH HOIHM LY 31IS ANY OL SNIVLY3d | IYNSOT0-1$0d ANV 3UNSOID $3AIAOHG! 40 JYNSOI0-1S0d ¥ FWNSO1D ddv,  0'8'v| 29§ SviE
i S3LSYM SNOCUVZVH 3HOLS W W
i YO LV3¥L 01 Q3ISN SINIWONNOJWI JOVIUNS OL INIWANNOJWI 30V3ENS; | i ;
 SINIWONNOGAI 30V4YNS HLIM SILIS ¥O4 HIUISNOD|  ATddY TTVHS 85-57LE 40 STTNY FHL LVHL §3131034S| ONINYIONOD SI1NY 30 ALINNEYOddY ddv a'v]  02-95-57L€
SMNVL NI{Q34v3YL YO GI¥OLS 39 OL "SHNVL NI GILVIHL HO QIHOLS IHV LVKL W
Y0) 031VIYL O AIYOLS IYV SILSYM JT18ILVAWOONI  SILSYM T18ILVSWOONI ATTVILNILOd HLIM ONITV3C S3LSYM F18ILVIWOINI :
ATIVIANILOd HOIHM 1V 3LIS ANV OL SNIVLY3d 'N3HM N3XVL 38 OL SNOILNVOIdd TWYIN3O SINIS3ud HO3 SLNINIHINOIY %NV L 13y 8v.  eegesrie
SUNVL "$MNVL NI Q3¥01S HO| ,
ONILSIX3 NH{Q3L1V34L HO G3¥0OLS 38 OL ¥O) 034v3yL, J3LV3¥L JYV LVHL STLSYM JAILOVIY YO 318VLINDY, W
HO Q3¥OLS 34V S3LSVM 3T8VLIND! H0 3AILOVIY| 40 NOILOVIY YO NOILINDI TVANIQIOOV LNIATYG! SILSYM JAILOVIY/ITEVLING 7
ATIVIINILOd HOIHM LV 311S ANV OL SNIVL¥3d | OL NIXVL 38 OL SNOILNVO3dd TVY3NIO SLN3SIyd ¥O4 SININIVINO3Y HNVL| RER C86-65-5vLt
NOILYWYOINI WNWININ 3HL $314103dS ?
SHNVL NI G31V3dL 30 G3501S ¥3HLIS 38 1M "'SW3LSAS ¥NVL ¥0d SINIWIHINDIY SWIALSAS MNVL ¥OH
31SYM SNOQYVZYH HOIHM LV 31IS ANV O1 SNIVLY3d | 3YNS010-LSOd ANV 3¥NSOTO $314103dS YYD 3YNSO1O- LSO ANV IHNSOTO’ 13y 8V 1655°5vLE
° evn iR , — - W A
SHMNVL NI Q3LV3YL YO Q3HOLS ¥IHLIZ 38 1M ‘Q3LN3AIYJ 38 $3SV3134 ¥IHLENS ANV, SWILSAS WNVL : ,
3LSVM SNOQYVYZYH HOIHM LV LIS ANY OL SNIVLY3d | 3SN WOU3 OIAOWIY 38 SUNVL LIINN LYHL $39IN0TY] 40 $T1IdS YO $%V31 01 ISNOJS ! 13y 30°8'V|  96°55°5vLe
e AL , cllese bt TP R 204 il g e P
SYNVL NEQ3LVINL ¥O Q3HOLS ¥3HLIT 38 1M "AVG ONILVY3dO.
ILSYM SNOABYZYH HOIHM LY 31IS ANV OL SNIVLY3d | HOV3I 3ONO LSV37 LV SNOILOIdSNI $3HIN0D3Y SWILSAS NV 30 SNOILOIISNI AETY Qv 56:55-GvIE
SMNYL NI Q3LY34L ¥O Q350LS 93HLIZ 38 1M 'SWILSAS NVL SWILSAS ¥NVL YO
3LSYM SNOAQYYZVH HOIHM LY 3LIS ANV OL SNIV1H3d ¢ Y04 SINIWIYUINOIY ONILYHIJO TYHINIO §3141034S: oev

SLINIWIBIND3IY ONILYHEIJO TVHINI D!

£l

v6-GG-Gv.iT

MH



S31QN 1S ALINEVLVIHL]
034 QILONYLSNOO IUY STIIM MIN 3154 IHL| !

ONIENA NIVL¥3d GINOM '$261 'St 834 3ONIS Q3TTVISNI! “IVYINIO NI $113 M|
N338 JAVH O G3TIVLSNI 38 11IM Y3HLIF LYHL ONY dWNd "ONISYD ¥O0d SINIW3HINDIY NOILYIIIQON] STIIM | |
311S FHL NO ST13M YILVM ANNOYD 1TV OL SNIVIHId | ONY JONVNILNIVA OIJ103d5 SIHSIEYLSE, MO 4O NOILYHIO B JONVNIINIVA - 138 9:310°0v!  e06seie
'$31ANLS ALINEVLYIHL ! i
YO Q3LONYLSNOD 3YV STTIM MIN 41 S4 IHL, : |
ONIGNA NIVL¥3d QTNOM '§.64 'St 834 3OMS G31IVLISNI! 013 'SaWNG 113M 'SIN3A 113 M| ; ,
NZZE 3AVH HO QIVIVISNI 38 TUM ¥IHLI3 VKLl 'ONAOYO 3A0BY LHOIZH SV HONS 'SINIWININOIY| :
3115 3HLNO S113M &31YM ONNOYO TWV OL SNIVLE3d | NOIS3Q 3OVA¥NS D14I03dS SIHSIIBYLSI, §TTIM MO MIN JO NOISIQ IOVANNS 13y, IV 2068l
'S31GNLS ALINIGVIVINL, , !
Y03 G3LDNYISNOD 35V ST1IM MIN 31 S FHL ,
ONIENA NIVIYId GTNOM '$261 'S1 ‘8§34 3ONIS QI TIVLSNI] "NOILIGNOO GNV| ﬂ : i ;
N338 IAVH ¥O0 G3TIVLISNI 38 1M ¥3HLIT LVHL|  SH3LIAVIQ IVIYILYN 378VLINS SV HONS 'SONISYD, S113MI :
ILIS IHLNO ST13M ¥ILYM ONNOYD 1TV OL SNIVIYID 1TIM YO SINIWIHINDIY O14103dS SIHSITGYLSI. MO MIN YOI SINIWIHINOIY ONISYO] ddvi  3'Q'@V|  90-6-5v.C
"S3ANLS ALINGVLIVIYHL TAHAINI LNVNIAVINOD "AYMLNI HILVM MOV !
¥Os QZ10NHISNOD 3¥V ST13A MIN 4154 3HL| OL SONINSAO 'SOHS 3AING 40 3SN 'SIOVAS YVINNNY !
ONIYNG NIVLIY3S QINOM 'SL61 '54 834 30NIS GITIVLSNI|  "¥3LVM 378V.L0d 'HLdIQ ONISYO "IVIN3LYIN DONISYD
N338 3AVH B0 G3VIVLISNI 38 V1M 83HLIT LYHL| 01 SQUVOIY NI STIIM ¥ILYM ONNOYD MIN ¥O4
31IS IHLNO STI13IM ¥ILYM ONNOHO TIV OL SNIVLIEEd | SINIWIHINDIY NOILONYLSNOD WNWINIW S3II03dS $173M MO M3N 40 NOILONSLSNOD 13y HE'LY.  §06°5viE
$31GN1S ALTIEVivIYL] "BONYNI INIVW , ﬁ ,
Y03 0310NYLISNOD 3¥V $173M M3N 3154 IHL, ONY ONINYITO 404 316ISS300V 38 OL SV , , W ;
ONISNA NIVLd3d GTNOM '§L61 'S) 834 JONIS GI1IVLSNI- OS G3LVO0T (8113 M ONIYILINT WOHS SLNYNINVYLINGD i | 7
N338 3AVH B0 Q3 TTVLSNI 38 T1IM ¥IHLI3 LYHL LNIA3Yd OL §¥ OS Q3NIVLNIVA GNY 3LY001 : i ,
3118 SHLNO ST13M ¥3LYM ONNOYD 177 OL SNIYLN3d . (V38 $173M ¥ILVM ONNOYD LVHL SILVANVYA]  ST13M MO M3N 40 ONILISINGILYOO T 13y v, 70-6-5vLC
30UN0S WILYM| [ : [ :
ONIINIYA V SV '3SN 802 TYILNILOd 3HL SYH ¥0 'a3sn! : W :
ONIZE YIHLIZ §) L¥HL ¥3LVM JOVIHNS HO ONNOYD)| ‘STOW i ,
Q3LYNINVINGD SYH HOIHM 3LIS ANV OL SNIVLY3d |  ¥O4 SINDINHOIL IVOILATYNY TvHINID SINISIHd SINDINHOIL TYOILATYNY 081 3vi [zo1e-gvic
358N0S HILYM
ONINNING ¥V §V '3SN ¥O4 WILN3LOd 3H1 SYH 40 'Q3sN,
ONIZE ¥IHLIF SI LVHL ¥3LVM 30V54NS 40 ANNOYD)| , ALIAILOYOIQV Y !
Q3LYNINYLNOD SVH HOIMM 31IS ANV OL SNIVLY3d | "ALIAILOVOIGVE YO SQOHLIW TYOILATYNY SINISIHG. 504 SQOHLIW TYOILATWNY! 8L Qv §2185rLE
"308N0S 431V M ” :
ONIMNIBQ v SV 58N 804 IWILNILOd 3HL SYH m0,0mmD, 7
ONIZ§ ¥3HLIF S| LVHL ¥ILVM 30V3NS YO ANNOYY| "$3QIT0NNOIAYY FAVA-NYW WOYH ALIAILOYOIQVY AILOVOIQYY NOLOHd % 3701 LYvd; i :
Q3LYNINVLINOD SYH HOIHM LIS ANY OL SNIVLY3d | NOLOHJ GNV 310114Vd V138 404 $TOW SINISITud, ¥138 ¥04 S13A3TWYLINGD XVW 13y gV 91-18-5vLe
T'30uWN0s ¥ILVM , T ﬁ ;
ONIDINIYA ¥V SV '3SN gO4 TWILNILOd 3HL SVYH ¥0 'Q3S ! ”
ONIZ8 ¥3HLI3 S LVHL ¥ILYM 3OV3HNS ¥O ANNOY "ALIAILOV 3T011H¥Vd YHd TV SSOHD SYHA IV $S0¥9'822'922 i
O3LYNIWYINGD S¥H HOIHAM 311S ANV OL SNIV133d ONV BZZ-WNIOVY 922 WNIAYY ¥Od STON SINISIHA WNIGVY HOF STIAZT LNVNINVLINOD XV 13y gV, S 18-srie
30UN0S YILVM] W T A
ONDINIEQ ¥ S¥ '3SA 304 WILNILO0d 3HL S¥H ¥O ‘38| , ,
ONIZ8 ¥3IHLIF SI LVHL ¥31vM 3OVAHNS ¥O ONNOYD)| STYOIWIHO DINYOUO , |
Q3LVYNINVINGD SVH HOIKM 3LIS ANV OL SNIVLIY3d 'SOINVOYO WOJ STOW SINISIHd HOd STIAIT INVNINVINCD WNWIXYIN 139 28’y Zi-18-9vi€
358N0S v3lvm, T T T T
ONIMNING ¥ S¥ 35N 904 WILNILOd IHL SVH ¥O 'a38N| i
ONI38 ¥3HLIT St L¥HL ¥3LVYM 3OVI4NS YO ONNOYO| "SOINVONONI! SIVOIWIHO OINVOUONI! , :
Q3LYNINYLINOD SYH HOIHM 31IS ANV OL SNIVLY3d ! 904 §13A3T INVYNINVLINOD WNWIXYA SINISI¥a!  HOd $73AZT LNVNIWYLNOD WAWIXVA| 133 28Vl L8 5pLE!

143

MO,



INIBWNIVINGD 3WATd ¥31vM ONNOED

ONY ONIHSN T4 1108 'NOILYIOIWIYOIE NLIS NI ¥O4:
H3IAISNOD ANNOYD FHL OLNI GIN13 30 NOILOICNIFY!
HO NOILOIMNI MYINI LYHL SWILSAS OL NIVLIY3d AV |

'SLINY3d AYVSSIOIN LNOHLIM:
ONNOHD 3IHL OLNI JONVLSENS ANV LOIPNIZY
HO LO3FNIOL TM3IM ANV 38N TT¥HS NOSH3Id ON

IYS0dSIQ d043 $113M 30 38N’

YHENIN0O3D 'ONIddYD "893NIT 110S 'ONIYOLINONW

WOYS SNOILJTIOXI S3AIO G461 'SL '834 IONIS d3TTIVLISNI
NIZ8 3AVH &0 J3IVLISNI 38 T M d3HLIS LVHL

LS IHLNO STI3M YILYM ONNOYO 17V OL SNIVLIY3d

'SNOILYINO3Y 1TV 40 IONVITIWOD,

NI QINIVINIVA 38 1TVHS 5O TVIHILVYIN m«ﬁ:s:ﬂ

YO LNOYD H1IM Q314 AT3L3TdW00 38 1IVHS S3I10H
LS3L ONV ST13M '3SN 40 NOILITdWOD ONIMOT1I04|

i
mjm>>w
MO ¥ SITOK LS3L 30 LINIWNOANVEY!

bEoggr L

GL-6-5vLie

Sl



APPENDIX [11
EXPLANATION OF COSTS



Department of Energy
Portsmouth Site Office
P.O. Box 700

Piketon, Ohio 45661-0700
Phone: 740-897-5010
Fax: 740-897-2982

May 5, 2003

EM-97-0723

Ms. Maria Galanti

Ohio Environmental Protection Agency
Southeast District Office

2195 Front Street

Logan, Ohio 43138

Dear Ms. Galanti:

QUADRANT I CLEANUP ALTERNATIVE STUDY/CORRECTIVE MEASURES STUDY
(CAS/CMS) ESTIMATES

The purpose of this letter is to provide clarification on estimates presented to Ohio EPA during recent

meetings and to provide the rationale for not revising the CAS/CMS estimates to reflect the latest technical
approach.

During the course of the Core and Technical Team meetings (comprised of USDOE, USEPA, and OEPA)
for Quadrant 11, several issues were raised regarding differences between the Quadrant II CAS/CMS
estimates and the latest budget estimates for the Quadrant II Preferred Plan. Estimates were developed
during the preparation of the Quadrant Il CMS/CAS to clarify cost differences between each of the
developed alternatives. Since these estimates were intended for comparison purposes, some portions of the
project scope which were common to all CMS alternatives were not included. In addition. all CMS
Groundwater Alternatives were assumed to have no ongoing source of Dense Non-aqueous Phase Liquid
(DNAPL) within the units being recommended for remediation. These estimates were appropriate for their
tended use, facilitated decision making for the quadrant, and were an integral part of the Quadrant |1
CMS/CAS that was subsequently approved by USEPA and OEPA.

During the finalization of the Preferred Plan for Quadrant 1. it became apparent that DNAPL was a
significant factor affecting cleanup of the X-701B Groundwater Plume. As a result. refinements were
made to several of the alternatives developed during the CAS/CMS by a Core Team comprised of USDOE,
USEPA, and OEPA. Based on the results of these refinements. USDOE has initiated formalized multi-
vear budget planning for the proposed remediation of X-701B. The budget estimates were prepared in
accordance with USDOE guidance and address all factors that affect the overall cost of the proposed
remedy. Included in these factors are subcontractor overhead. site overhead. sales tax. and escalation.



Ms. Galanti -2- May 5, 2003

Any comparison between the CMS estimates and the latest DOE budget estimates for the proposed remedy
will show a significant difference in cost, since there are major differences between their intended purpose
and basis in scope. Although all of the CAS/CMS estimates could be revised to a point where they are
comparable to the latest DOE budget estimate, this is not recommended for the foliowing reasons:

1) A revision to the CMS estimates would not lead to any significant change in the selected
remedy.

2) Any changes to the CMS estimates would be expensive, and consume limited USDOE
budget dollars that are best used for remediation.

3) Any revisions to CMS estimates would take time, could conceivably delay the completion

of the Quadrant II Decision Document an additional fiscal year, and will unnecessarily
delay the remediation of the units.

This information is being provided for clarification purposes for the Quadrant I1 remedies. If you have
any questions, please contact Kristi Wiehle of my staff at (740) 897-5020.

Sincerely,

Rugsell J. Vranicar
Acting Site Manager
Portsmouth Site Office

cc:

W. Murphie, EM-1/Cloverleaf
L.D. Boggs, EM-90/ORO
Administrative Records

Gil Drexel, BIC/PORTS

T. Slack, CC-10/0RO



APPENDIX IV
RESPONSIVENESS SUMMARY



SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD

This responsiveness summary responds to significant comments submitted on the preferred plan
for the X-701B SWMU in Quadrant II of the Portsmouth Gaseous Diffusion Plant and is intended
to be consistent with Sections 113(k) (2) (B) (iv) and 117(B) of the Comprehensive
Environmental Response, Compensation and Liability Act of 1980 (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA). This section requires that
Agency respond "... to each of the significant comments, criticisms, and new data submitted in
written or oral presentations” on the preferred plan. One comment was submitted to Ohio EPA
during the public comment period regarding a potential technology to be considered regarding

groundwater remedial activities.

The administrative record index for the U.S. Department of Energy (U.S. DOE) site which
includes the Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI), the
Cleanup Alternatives Study/Corrective Measures Study (CAS/CMS) and the Preferred Plan is
available to the public at the US DOE Environmental Information Center located in Piketon, Ohio
or in the Ohio EPA South East District Office located in Logan, Ohio. The public notice alerting
the public of their opportunity to comment on the preferred plan was placed in the Pike County
News Watchman on September 17" and September 21, 2003.  The public comment period
closed on October 28, 2003. A public meeting to discuss the preferred plans was held on
October 7, 2003, at the Ohio University South Center 1864 Shyville Road, Piketon, Ohio.

1.2 Summary of Comments

The public comments regarding the U.S. DOE site are organized into the following categories:

(1) Summary of comments and Agency responses to citizens regarding the preferred

plan.



2.6 COMMENTS FROM THE COMMUNITY

1) The comment pertains to the use of various oxidizing chemicals to remediate the
groundwater contamination in the X-701B SWMU area. Please refer to the comment

below:

COMMENTS on the Proposed Remedial Action for Treatment of Trichloethylene (TCE)

Contaminated Plumes using Potassium Permanganate (KMnO4) solution.

Potassium Permanganate or KMnO4 has been widely used for treatment of Organic Contaminants
and Pathogens in drinking water and wastewater streams for many years. KMnO4 is a moderately
strong oxidizing agent and has a lower relative oxidation power when compared against Hydrogen
Peroxide and Ozone. Oxidation of TCE, using KMnO4 is expected to yield daughter products
such as Dichloroethylene (DCE) and Vinyl Chloride (VC). Both the DCE and the VC are

hazardous contaminants and can stay in the groundwater for a very long period of time.

VEETech, P.C. had deployed a modified version of the Fenton’s Oxidation technology for
remediation of plumes containing TCE contaminant. The modified Fenton’s Oxidation chemistry
entailed an in-situ reaction between Hydrogen Peroxide and Iron to yield Hydroxyl Free Radical
(OH*). The OH*, a very powerful oxidant, then reacts with TCE to yield HC1, CO2 and H2O.
The results for field deployment indicated that even with this very powerful chemistry, a fair

amount of DCE and VC were produced and remained in the groundwater plume.

Based on practical experience, VEETech learned the ways and means for complefe conversion of
TCE contaminant. Present of an oxygenated compound, such as Deuterium Sulfate (D2504),
during oxidation can prevent the formation of DCE and VC contaminant. The D2SO4 splits the
water molecules and produces atomic oxygen which enables complete oxidation for the TCE

contaminant, thus minimizing or eliminating the formation of undesirable by-products.

It is also prudent to deploy Bioremediation Techniques, following completion of oxidation
treatment. Bioremediation using augmentation of native microbes can bring the contaminated

plume to a complete closure without the re-appearance of daughter products. Presence of D2504



in the plume can help maintaining several fold high concentration for dissolved oxygen (DO),
which causes an explosion in the growth of beneficial microbes. These microbes metabolize the

residual contaminants and cleanse the plume.

Based on past experience, VEETech recommends testing and incorporation of D2SO4 to bolster
the effectiveness of the re-circulating KMnO4 oxidation treatment technology. It is further
recommended that following Chemical Oxidation, Bioremediation using augmentation of native

microbes be deployed to achieve complete closure for the contaminated plume.

Out of many remediation technology for the treatment of TCE contaminated Ponds, one of the
innovative technology will be to treat the contaminated pond water with sonically vibrated-
chemical oxidation technology (SVCOT). It has been envisioned that treatment of vast
contaminated land and large amount of soil and water poses a tremendous challenge to apply
simple laboratory techniques for treatment. In reality, an economical and viable technology is
needed to overcome the problem. By using chemical oxidation alone does not guarantee a mixing
process or dispersion cf oxidant in the water plume or the non-aqueous phase. Due to the lack of
mixing or proper agitation in the chemical oxidation treatment, the process will take an enormous
time period for remediation. A stagnant chemical oxidation process cannot be realistic
remediation technology for TCE remediation in contaminated ponds. Pegasus Technical Services
(PTS) proposes a remediation technology for the treatment of contaminated ponds. This
technology 1s based upon the concept of providing continuous agitation of the plume with oxidant
using low frequency vibration technolozy. Low frequency vibration is provided through the
generation of sound waves in a flow through a pipe. With proper selection of flow rate of fluid
and monitoring the oxidant concentration, it is possible to achieve an enhanced remediation of

TCE from the contaminated ponds.

Ohio EPA Response:

The preferred plan and the decision document do not discuss the use of a specific oxidant to
remediate the contaminated groundwater. The type and the amount of oxidant to be used will be
discussed during the design phase of remedy implementation. Currently, US DOE is conducting
studies of soils and groundwater from the X-701B SWMU area to determine the amount of and
type of oxidant that will result in the removal of contaminants in order to achieve the remedial

goals outlined in this decision document. Potential use of the oxidant and processes described by

-



the commentor would not require a revision modification of the Decision Document. (1.e. it

would be consistent with the selected alternative.)

Ohio EPA suggests that the commentor contact US DOE to discuss the technology discussed
above and determine if it may be applicable to the X-701B SWMU area based on the current data

U.S. DOE is collecting on the soil and groundwater.



